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Table 1
Changes in Protein Contents and Components of Xenobiotic-Metabolizing.
Systems of Lung Microsomes during Intermittent Exposures to 03

Exposure periods (days)

Component 1 4 7 14

Homogenate protein2 (%) (%) (%) (%)
Control 102+12.1 (100) 98+ 4.5 (100) 98+ 6.4 (100) 98+ 8.0 (100)
0.8 ppm 03 104+ 3.4 .(102) 103+ 5.4 (105) 107+ 3.4 (101) 96+ 5.0 ( 98)

Microsomal proteind

Control 9.7+1.8 (100) 9.0
0.8 ppm 03 9.5:0.8 ( 98) 9.9
Cytochrome P-450D

Control 488+ 91 (100) 417+ 104 (100) 447+ 90 (100) 427+102 (100)
0.8 ppm 03 416+ 60 ( 85) 726+ 169%*%(174) 910+179%%#(203) 615+147*% (144)
NADPH-cytochrome P-450 reductaset

Control 421+ 41 (100} 418+ 93 (100) 393+ 37 (100) 384+ 52 (100)
0.8 ppm 03 460+ 55 (109) 511+ 53 (122) 539 T76%% (137) 446+147% (116)
NADH-cytochrome bs reductasese&

Control 4450+377 (100) 3780+519 (100) 38504519 (100) 39704598 (100)
0.8 ppm 03 42304279 ( 95) 40504279 (107) 4230+492 (110) 37304385 ( 94)

I+ |+

0.7 (100) 9.3+ 1.2 (100) 9.2:0.8 (100)
1.1 (105) 11.2+0.8* (120) 9.7

2 mg protein/whole tung. B pmoleswhole lung. & nmole/min/whole lung.
*p < 0.05, **p < 0.01, ***p < 0.001 (mean+SD, n=6).

Table 2

Effects of 4-Week Exposures to 0.1 and 0.2 ppm 03 on Protein Content and
Components of Xenobiotic-Metabolizing Systems of Lung Microsomes

Exposure concentration of O3

control 0.1 ppm 0.2 ppm

(%) (%) (%)
(100) 105 + 6**(115) 103 + 6%** (113)

Homogenate protein? 1 4
1.0 (100) 12.0+1.0%%(124) 11.111.4 (114)

91 +
Microsomal protein® 9.7+

Cytochrome P-450D 8554216 (100)  1502:318**(176)  1978+198%*%#(231)

NADPH-cytochrome 315+ 46 (100) 416 + 48%*(132) 457 + 55%* (145)
P-450 reductaseC

Cytochrome QSD 358468 (100) 434 + 81 (121) 477 & 73* (133)

NADH-cytochrome QS 21394367 (100) 24784243 (116) 2812+316* (131)
reductase®

3mg protein/whole tung. Dpmole/whole lung. Cnmole/min/whole lung.
*p < 0.05, **p < 0.01, ***p < 0.001 (mean+SD, n=6)



Table 3

Effects of 9-Month Exposure to 0.05 ppm O3 for 10 Hours per Day on
Protein Content and Xenobiotic-Metabolizing Systems of Lung Microsomes

Control 0.05 ppm O3

(%) (%)
Homogenate proteind 92.0+4.0 (100) 95.1+ 7.3 (103)
Microsomal Proteind 9.53+0.43 (100) 9.52+0.49 (100)
Cytochrome p-450b 718 + 76 (100) 960 + 124%**(134)
Benzphetamine N-demethylaseC  45.4+ 3.5 (100) 47.2+ 5.7 (104)
Benzo(a)pyrene hydroxylased 318 +18.7 (100) 341 +46.0 (107)
7-Ethoxycoumarin O-deethylased 2035+ 165 (100) 2361+ 253* (116)
Coumarin hydroxylased 91.5¢17.6 (100) 91.0+15.4 ( 99)

3mg protein/whole lung.
9pmote/min/whole lung.

Table 4

Bpmoteswhole Tung. SEnmole/min/whole lung.
*p < 0.05, #*p < 0.01 (mean+SD, n=12)

Effects of 4-Week Exposures to 0.1 and 0.2 ppm O3 on Cyt. P-450 Content
and Xenobiotic Metabolizing Activities of Lung Microsomes

Exposure concentration of 03

control

0.1 ppm 0.2 ppm

Cytochrome P-4502

855+216

(%)
(100)

(%)
1502+318%* (176)

(%)
1978+198*2* (231)

Benzphetamine 59.2+11.2 (100) 106.1+24 . 1%*#(182) 126.7+13.1%%%(218)
N-demethylasel

Benzo(a)pyrene 88 + 12 (100) 111 + 18% (126) 139 + 21** (158)
hydroxylase&

7-Ethoxycoumarin 25844348 (100)  3612:512%% (140) 3832+502*% (148)
0-deethylase&

Coumarin 161+ 27 (100) 163 + 17 (101) 194 + 34 (120)
hydroxylase&

2pmoleswhole lung. BQnmole/min/whole Tung. Spmole/min/whole lung.
*n < 0.05, **p < 0.01, ***p < 0.001 (mean+SD, n=6)



Fig 2 Ouchterlony Double Diffusion Analysis of Pulmonary
* Cyt. P-450 with Anti-hepatic Cyt. P-450 Antibodies

Center wells: Surrounding wells;

a, anti P-450b antibody 100 ug A,
b, anti P-450c antibody 100 ug B,

lung Ms from PB-treated
lung Ms from MC-treated

c, anti P-450h antibody 100 ug C, lung Ms from untreated
P, liver Ms from PB-treated
M, Tliver Ms from MC-treated
U Tiver Ms from untreated
p, purified P-450b 1 ug
m, purified P-450c 1 ug
u, purified P-450h 1 ug
Control /
04T BmM 02 KCl Gradien 0.4
K-PB Emulgensil
-450F 1
0.2t P-450F 10.2
_ P-450F1
£
@ 0t e o <o Hrtoppsn = v — *—e-e 4 ()
g 0. 20 30 40 50 60 70
<
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g o6t 40.6
~
a. 1I0mM 0.2 *% KC! Gradient
E Kk-PB  Emulgen i
o 04f P-450F 11 104
S
[o]
>
2F J
@ P-450FI 02
ot y 30

0 10 20 30 40 50 60 70

Fraction

Number

Separation of Two Isozymes of Cyt. P-450 and
NADPH-Cyt. P-450 Reductase on DE-52 Column

rat 156 ug
rat 150 ug
rat 145 ug
rat 28 ug
rat 20 ug
rat 21 ug

1500

1250

KCl, mM

1500

NADPH-Cytochrome ¢ Reductase, nmole/min/ml




Table 5 Partial Purification of Pulmonary Cytochrome P-450

Protein Cytochrome P-450
Total content Specific content
(mg) (nmo1) (nmol1/mg protein)
Cont. O3 Cont. 03 Cont. 03
Microsomes 180 180 12.3 24,2 0.068 0.134
Solubilized
supernatant 15 109 14.1 27.6 0.122 0.253°
DE-52 column
chromatography
fraction I 2.88 3.12 2.92 4.98 1.01 1.60
fraction 11 22.1 33.2 5.28  10.1 0.239 0.305
Tab1 Catalitic Activities of Pulmonary Cytochrome
able 6 P-450 Partially Purified from Rat Lungs
Substrate Turnover number
( nmol of products/min./mmol of P-450 )
P-450F1 P-450F11L
Control 03—exposed Control. 03—exposed
7-Ethoxy-
coumarin 3.81 3.09 13.6 13.3
Coumarin 0.173 0.165 N.D. N.D.
N.D.;not detected
Coumarin hydroxylation 7-Ethoxycoumarin O-deethylation
:: T T T 1] 1} L4 T L] T Li
-]
— 100 1100 100
Z 80 80 80
> P-450F1 P-450FII
;3 60+t { 60} P-450FI {1 60+
< 40t 1 40t 1 40} ]
3 20F ) 12972 1 20 ‘
-O 2 i i 1 »e i A i 1 d 1 1 A
2 00237435 % v o343 % 17345
& Amounts of Antibody (mg/nmole of P-450 )

EFFECTS OF ANT1 HepaTic P-4508 ANT1BODOY ON COUMARIN HYDROXYLATION
AND 7-ETHOXYCOUMARIN O-DEETHYLATION CATALYZED BY RECONSTITUTED

ENZYME SYSTEM
(1) anp (2) P-450F1, 12 pmoLE; (3) P-450FI1, 3 pMoLE

-
s

(=]
E-3



Effects of 2-Week Exposure to 0.4 ppm O3
Table 7 on P-450b Positive Cells in Lung

Area Control 03-Exposure

Small brochiole

total cells? . 185 + 18 201 + 26

P-450b positive cellsd 71 + 10 92 + 6%

ratiol 0.385 + 0.039 0.460 + 0.051*
Alveolar duct

ratioC 0.043 + 0.031  0.233 + 0.044%%»
Alveolus

ratiot 0.016 + 0.003 0.024 + 0.008

ANymbers of epithelial cells/mm of bronchiole.

Bp-450 positive cells/total cells.

€p-450 positive cells/alveolar cells without macrophages.
*n < 0.05, **p < 0.01, #**#*p < 0.001 {mean+SD, n=5).

Changes in:_!H—Thymidine Uptake and Concentrations of DNA and RNA
during Oy Exposures
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Table 8

Effects of Exposures to 0.4 ppm O3 on Labeling Index of Lung Cells

Exposure Periods

Area Clean Alr
2 days 3 days
Terminal bronchiole laveling index of epithelial cells
V.A suf 3.38+1.51 7.2232.17* 6.47+2.55*
V.A def 2.26+0.81 4.0141,75%% 4.6121.25¢%

Alveolar duct labeling index of atveolar cells

V.A suf 2.95+1.84 82.041.72%%+ 12.2944.22%*

V.A def 3.4241.04 49.941.49%**¥  9.074+3.33"*
1abeling 1ndex of macrophages

V.A suf < 10 13.9+4.89 1.3910.36

V.A def <10 ) 10.5814.66 1.8210.97
macrophages per 100 of total cells

V.A sur 1.9310.18 18.345.830%¢ 11,241,900

V.A def 0.95+0.24 13.8+4.70%*+ 10.8+3.5%*

Alveolus Tabeling index of alveolar cells

V.A suf 3.304+1.05 2. 6 0.7 14.844 4%

V.A def 2.3740.95 2.41+0.89 6.57+1.65"ux
macrophages per 100 of total cells

V.A suf 12.541.7 9.4:2.4 1.845.3

V.A def 10.746.39 13.746.1 9.9+4.5

¥p < 0.05, **p < 0.01, ***p < 0.001; clean air V5. ozone (mean+SD, n=5)
#p < 0.05, #¥p < 0.01; V.A suf V5. V.A def (meansSD, n=5),
Labeling 1ndexes were expressed as labeled cells numbers per 1000 of total cells.
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