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Relationship Between Mineral Fiber-Induced
Pulmonary Tissue Reaction and MIP-2

Kyoung Ah Kim, Young Lim, Dong Won Lee, Heung Nam Kim, Hwang Sin Chang,
Ji Hong Kim, Hwa Suck Suh®, Chung Yill Park, Im Goung Yun

Catholic Industrial Medical center, College of Medicine, Catholic University
Department of Health Management, Han Dock Medical Center®

The pulmonary recruitment and activation of inflammatory cells, in particular, neu-
trophils is thought to contribute to lung injury resulting from dust exposure, '

MIP-2 (macrophage inflammatory protein-2) which is a member of C-X-C chemokine
plays a key role in neutrophil recruitment to sites of tissue injury.

Especially, mineral fiber induced pulmonary response is as a model for the neutrophil
recruitment. Therefore, we evaluated the distribution of MIP-2 expression in lung tissue
of mineral fiber exposed rat using immunohistochemical study and the relationship
between degree of inflammation of lower respiratory tract and MIP-2 expression.

Total cell counts in bronchoalveolar lavage{BAL) fluid in mineral fiber-exposed group
were markedly Increased compared with each control group even not in ceramic fiber
group. Number of neutrophil in BAL fluid in mineral fiber-exposed group were markedly
increased compared with each control group until 4th week but except ceramic [iber
group. In chrysotile group, number of neutrophil in BAL fluid were markedly increased
compared with control group at 8th week.

Lung tissue instilled with all kinds of mineral fibers showed remarkable developments
of bronchus associated lymphoid tissue{BALT) and small multiple granulomas but not. for
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ceramic fiber group. In chrysotile group, multiple granuloma and inflammatory change

were more profuse response compared with other groups.

MIP-2 was predominently expressed in epithelial cells of bronchioles and brenchus and
was express also {found in macrophages with lung section at 1 week after fiber instillation.
Small amount of epithelial cell associated MIP-2 was present in chrysotile at 8 week group,

But MIP-2 was not seen in epithelial cells and macrophages in the lung tissue instilled
with crocidolite, ceramic {iber and glass fiber at 8 weeks.

Qur finding suggest that MIP-2 is predominantly expressed in bronchial epithelial cells

of lung from mineral fiber-exposed rat and correlated with inflammatory cell,

neutrophil,

especially

recruitment and tissue reaction. And we documented that MIP-2 expression

and neutrophil recruitment in man-made vitreous fiber-exposed rat, especially glass fiber,

less than chrysotile.
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Table 1 Number of total cell in BAL fluid of rat after dust instillation.

1 wk 4 wks 8 wks
Control 3.40 + 1.46° 3.66 £ (.91 2.86 + 0.80
Crocidolite 14,18 &+ 3.37* A** 8.65 + 2,06" A 10.06 4 3.26" A
Chrysotile 11.59 & 3.70° AB 8.8% * 3.48" A 8.18 -+ B6.25% A
Glass fiber 7.71 + 0.86" BC 577 = 0.88" AR 3.45 4 1.42* A
Ceramic fiber 444 =211 C 3.49 + 1.29 B 2.20 +£0.39 A

* 1 p» 0.05 significant difference compared with saline control.
** 1 Multiple comparison test (Means with the same letter are not significantly different at the 0,05 level)

Table 2. Changes of differential percentage in BAL fluid according to kind of instilled dust and obser-

vational period

ohservation

period (week) Macrophage Lymphocyte Neutrophil
control I 88.60x1.14 4,24%2.26 7.16£2.78
4 92,70x0.84 3.20+0.84 4.10:+1, 52
8 93.30+0.45 3.20+0.84 3.50£1.00
crocidolite 1 77.9846.62" 14.26+7. 84 7.76+3.03
4 82.20+6,17° 7.90+3.01 9,90x4.04"
8 87. 062, 86" 6.04x1.07 6.90+1.31"
chrysotile 1 79.52+4.60° 5.10:41.43 15.38+5.20
4 74.60+3,90* 8.32:+4. 14 17.08+4,31°
8 80. 80x6.65" 6.80+2.28 12.404:5. 08"
~glass fiber 1 84, 98+0.98* 8.70:+2.46 7.40+2.51°
4 86. 804, 48° 4.40+2. 86 7.08+2. 36"
8 88, 36+3.15" 3.94x1.75 7.70+3.23"
ceramic fiber 1 85.30+5.33 3.60£5.59 11.10:£6. 50
4 84,50£5. 85" 6.32+2.28 9.18:5.93
8 91.80%2.17 2.80+£1.30 5.40%1. 14"
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R e -

instilled rat.

Fig. 2. Immunohistchemical localization of MIP-2 In lung section from intratacheally dust-

A Tissue section from a control rat at 1 week after saline instillation.
B Rat lung at 1 week after crocidolite instillation. Lower inset is a control for anti-rat

MIP-2 stain using diluent only.

C Tissue section from rat lung 1 week after chr ysotile instillation. Low er inset is a
control for anti-MIP-2 stain using diluent only. The expres sion of MIP-2 was
present in epithelial cell (B, C large arrow) as well as macro phages. (B, small

arrow)
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