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Effect of Chinese herbal medicine on respiratory system
injury caused by air fine particles

JIN Lan', WU Shangjie’

(1. Department of Geriatric Medicine, Changsha Central Hospital, Changsha 410004;
2. Department of Respiratory Medicine, Second Xiangya Hospital of Central South University, Changsha 410011, China)

Abstract Objective: To evaluate the effect of Chinese herbal medicine for alleviating the respiratory system injury caused
by air pollution, and the effect of compound Chinese herbal medicine on the respiratory system injury caused
by air fine particles was studied. Methods: The atmospheric PM2.5 samples were collected from Changsha City
traffic area during the winter. The mouse of C57BIV6 was used as the test object feeding this herbal medicine (a
total of 8 kinds of herbal ingredients). When the mice exposed in air pollution, the effects on the functions of the
respiratory tract and lung pathology were observed. Results: The respiratory function indexes of experimental
mice, such as cough latent period, cough frequency and excretion of phenolsulfonphthalein were observed. The
lung tissue pathological indexes, such as pulmonary congestion, bronchial epithelial high column, small artery

wall thickening, pulmonary hemorrhage, alveolar septal thickening, tissue necrosis, fibrous tissue proliferation and
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Langerhanscell (LC) proliferation were also observed. The results showed that respiratory function was obviously

weakened caused by air fine particles, pathology changes significantly. The compound Chinese herbal medicine

was quite effective to the respiratory system injury caused by air fine particles. Conclusion: Air fine particles can

cause many kinds of lung tissue lesions with different degree. The compound Chinese herbal medicine has better

protective effect on lung lesions caused by air fine particles.
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Table 1 Stimulus-response to mice respiratory under Chinese herbal medicine gavage and air pollution exposure
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TGS S+ 2 R 61.9 + 13.1* 11.4 +2.6* 0.043 + 0.009* 75.0 + 12.8* 10.6 + 4.8* 0.039 + 0.004*
EH A
V5 Juzs R R R IR ZH 59.1 + 3.6* 24.0 £3.9% 0.033 +0.008“ 5S1.8+188%  192+85.1* 0.024 = 0.006%
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Compared with the normal group, *P<0.05; Compared with the polluted air group and feeded by herbal medicine group, “P<0.05.
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Table 2 Incidence rate of mice pulmonary pathological changes under Chinese herbal medicine gavage and air pollution exposure

after 1 month
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Table 3 Semi-quantitative analysis results of mice pulmonary pathological changes under Chinese herbal medicine gavage and air pollution

exposure after 1 month

JiREAN
405 KR L NSk TR
== VI REAE 4 44 S FEZH 2N A
it FE 1L SRk frore fiiHb AR R ZHZURSE [ LCHEAE i
s A RIE R A 0 0 0 0 0 0 0 0 0
VY S+ R IR R 2 0 3 0 1 0 0 0 6
TG Y S AR RN IR A 14 0 s 4 8 0 2 3 36
AN e
415 LR Nk YA
R JHAEFE ) A s
it FE 1L SRk frope b AR R ZHZURBE o LCHEAE i
s RIE R A 0 0 0 0 0 0 0 0 0
G R+ R I h R 5 0 2 1 0 0 2 2 10
V5 s R R IR 15 4 2 8 s 2 3 0 37

Bl EEMARREZER (- SMARBHAALFERE)
Figure 1 Pathological pictures of normal lung tissue (a-SMA immunohistochemical staining)
(A) x 200; (B) x 400.
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Figure 2 Pathological pictures of pathological changes lung tissue (¢-SMA immunohistochemical staining, x 200)
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(A) The proliferation of bronchial mucosal epithelial cells were columnar; (B) Pulmonary congestion, alveolar wall thickening, lymphocyte
around bronchi sleeve hyperplasia; (C) Severe lung congestion, alveolar septal thickening; (D) Pulmonary congestion, fibrous tissue
hyperplasia, bronchiolar epithelial cells were high column like; (E) Bronchial lymph and fibrous connective tissue hyperplasia, arteriolar
wall thickening; (F) Lung lamellar hemorrhage and necrosis, the alveolar structure disintegration; (G) Small lung bronchial epithelial
cell hyperplasia, a tall columnar cell layer increased; (H) Hyperplasia of fibrous connective tissue to replace normal alveolar lung tissue;
(I) Lung arteriole wall thickening, showed a high degree of spasticity; (J) Alveolar septum, irregular arteriolar wall thickening; (K) Alveolar
septal thickening, Alveolar arterial occlusion, spasm; alveolar cavity occlusion; (L) Septal fibrous thickening; (M) Alveolar septum,
bronchial epithelial cells were columnar; (N)) Alveolar septum, the fibrous connective tissue hyperplasia, irregular arteriolar wall thickening;
(O) Alveolar septal thickening, bronchial epithelial cell proliferation, increased cell layers; (P) Lung massive hemorrhage, lung tissue

surrounding the occlusion by extrusion.
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