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Abstract-About 50 per cent of rabbit pulmonary cytochrome P-450 is destroyed by treatment of the intact 
animal. microsomes, or systems reconstituted from purified pulmonary mono-oxygenase components with 4- 
methylbenzaldehyde. The loss of the cytochrome is accompanied by an equimolar loss of heme. The action of 
4-methylbenzaldehyde requires the presence of NADPH and O2 and appears to result from cytochrome P- 
450.catalyzed metabolism. Selective destruction of one of the known forms of rabbit pulmonary cytochrome 
P-450 does not account for the lack of complete destruction of pulmonary P-450 by 4-methylbenzaldehyde; 
loss of about 50 per cent of each form of the cytochrome occurs in vivo and in reconstituted systems. 
However, form II is affected to a greater extent than form I when microsomes are incubated with 4- 
methylbenzaldehyde. The portion of the cytochrome not degraded by 4-methylbenzaldehyde appears to be 
protected by some factor produced from 4-methylbenzaldehyde during the incubation. This factor also 
protects against complete destruction of the cytochrome by cumene hydroperoxide 

Numerous exogenous compounds can be oxidatively 
metabolized by the pulmonary cytochrome P-450-de- 
pendent mono-oxygenase system (see review in Ref. 1). 
In general, cytochrome P-4%mediated metabolism is 
the intitial step in the elimination of many foreign 
compounds from the body. However, the metabolism of 
some chemicals by this system is thought to be a 
requisite step in the development of some pulmonary 
and respiratory tract cancers [2-41 and aromatic hy- 
drocarbon-related bronchiolar necrosis [ 5 1. It has been 
suggested that pulmonary cytochrome P-450 also acts 
as an oxygen sensor in the vasoconstrictor response to 
alveolar hypoxia [61. Alterations of the pulmonary 
mono-oxygenase system (i.e. by induction or inhibi- 
tion), therefore, could have a significant effect on a 
number of important processes in the lung. 

An industrial solvent, 1,4_dimethylbenzene (p- 
xylene), has been reported by Pate1 et al. [ 71 to pro- 
duce a pulmonary-specific effect on the mono-oxygen- 
ase system in rabbits and rats. Administration of p- 
xylene to these animals results in the destruction of 

approximately 50 per cent of the pulmonary cyto- 
chrome P-450 without altering the hepatic cytochrome 
content [71. The maximum effect occurs within 4 hr 
and is not altered by increases in either dose or time [ 71. 
In vitro, p-xylene is metabolized to 4-methylbenzoic 
acid by NADPH-fortified hepatic or pulmonary micro- 
somes when alcohol and aldehyde dehydrogenases are 
present in the incubations. These enzymes are found in 
hepatic but not in pulmonary microsomal prepara- 
tions [ 71. The metabolism ofp-xylene to 4-methylben- 
zoic acid does not alter the cytochrome P-450 concen- 
tration. However, approximately 50 per cent of the 
cytochrome P-450 is lost when (l)p-xylene and alco- 
hol dehydrogenase or (2) 4-methylbenzaldehyde are/is 
incubated with pulmonary microsomes and NADPH. 
It appears, therefore, that the following reactions are 
involved in the metabolism ofp-xylene and the destruc- 
tion of pulmonary cytochrome P-450 (see below). 

We have further investigated the interaction of 4- 
methylbenzaldehyde with pulmonary cytochrome 
P-450 in order to ascertain the following: (1) the 
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requirements for the inter~tio~ in microsomes and in 
mono-oxygen~e systems reconstituted from purified 
components; (2) the nature of the apparent loss of 
cytocbrome P-450; (3) the selectivity of the effect with 
respect to the two known forms of rabbit pulmon~y 
cytochrome P-450 [8,9]; and (4) the reason(s) for the 
effect being limited to only 50 per cent of the cyto- 
chrome P-450. The findings presented describe the 
general mechanisms involved in the partial des~uction 
of pulmonary cytochrome P-450 by 4-methyl- 
benzaldehyde. 

MATERIALS AND METHODS 

Tre~t~~~~ of ~~~~u~~ and preparation of micro- 
some& Adult, male rabbits (New Zealand White, 2 tu 
2.5 kg) were obtained from Dutchl~~d Laboratory Ani- 
mals, Inc. (Dclware, PA). Rabbits given 4-methylbenz- 
aldehyde (50 mglkg body weight, given by injection 
into a marginal ear vein) were killed 1 hr alter treat- 
ment. Pulmonary microsomes were prepared as des- 
cribed by Bend et al. ! IOf. For some experiments, the 
lungs were perfused with Krebs-Ringer solution 
(200 ml) via the pulmonary artery prior to the prepara- 
tion of microsomes. 

preparation of pulmonary mano-axygenase compo- 
nents. Pulmonary cytochrome P-450 (forms I and II) 
and NADPH-cytochrome P-450 reductase and hepatic 
p~ospholipids for the reconstitution of the mono-oxy- 
genase system were isolated by the method of Wolf et 
af. [ 1 II. (Differences between the substrate specifici- 
ties, monomeric molecular weights, and spectral prop- 
erties of rabbit pulmo~~y cytochrome P-450 I and II 
have been reported [ III.) ~icrosomes from the lungs 
of twenty rabbits were used as the starting material for 
the preparation of the enzymes. Isolation and separa- 
tion of forms I and II of the cytochrome from the 
microsomes of individual rabbit lungs was achieved as 
follows. The tnicrosomes, containing about 70 mg pro- 
tein and 1.5-30 nmoles ~y~ochrome P-450, were solu- 

bilized with sodium cholate (1 mg/mg of protein) and 
applied to a column (1 x 5 cm) of DEAL-cellulose 
equilibrated with 10mM phosphate (pH ‘7.71, 20% 
glycerol, 0.1 mM di~iothreitol (DTI’), and 0. i mM 
ERTA (10 mM buffer A). Form I of the cytochrome 
(molecular weight 5 1,000) was eluted with 10 mM 
buffer A containing 0.2% Emulgen 9 11 and 0.1% 
sodium cholate. Form II (molecular weight 53,000) 
was eluted with 75 mM buffer A also containing 0.2% 
Emu&en 9 I I and 0.1% sodium cholate. 

Treatment of m~crasomes and reconstituted mono- 
oxygeEase systems with 4-met~yi&enzaldehy~, The ef- 
fect of 4-methylbenzaldehyde on pulmonary cyto- 
chrome P-450 was investigated in vitro by incubating 
m~crosomes (1 mg protein/ml~, soiubilized micro- 
somes ( 1 mg protein/ml~, or reconstituted systems 
(0.2 nmole cytochrome, 300 units reductase, 100 gg 
phospholipid, and 25~8 sodium cholate/ml) with 4- 
methylbenzaldehyde (I mM) and NADPH (1 mM). 
Active reconstituted mono-oxygenase systems were 
formed by incubation of the phospholipid, sodium 
cholate, cytochrome, and reductase at 37O for 15 min 
prior to the addition of the buffer (0.1 M HEPES, pH 
7.6). substrate and NADPN. The specific contents of 
the prep~ations used were & 10 nmoles cytochrome/ 
mg of protein for cytochrome I, 4-6 nmoles/mg for 
cytochrome II, and approximately iO,OOO unitslmg of 
protein for NADPH~~~hrome P-450 reductase. 
Cumene hydro~roxide (0.03 mM) was substituted for 
NADPH in some incubations. All incubations were 
carried out at 37O. Oxygen was removed from incuba- 
tions according to the method of Matsub~a et al. [ 121. 

Ana~vt~ca~ met~ads. Cytochrome P-450 concentra- 
tions in hemoglobin-free microsomes from perfused 
lungs and in purified systems were determined by the 
method of Omura and Sato [ 13 1; in microsomes con- 
taminated with hemoglobin, the method of Estabrook et 
al. [ 141 was used. Lipid peroxidation was measured 
using the thiob~bit~ric acid assay i 151 according to 

Table 1. Factors afleeting the dest~~tion of c~~~orne P-450 by 4-methyl~a~Idehyde in microsomes 
prepared from the lungs of 4-methyl~nz~debyde-acted and untreated rabbits 

Components added to the incubations 
- 

Microsomal source Cytochrome 
P-450 

Expt. NADPH 4-Me~yl~nz- Treated U~tr~ted content 
No.* (lmM1 0, ~dehyde (1 mM) rabbits rabbits P- 1 $ S- 1s (96 microsom~l) 

1 - + - f _ _ .._ 100 
2 
3 1. 

+ - _ + - - 92 
i” i” - + _- 102 

4 + 
“+ 

t + _” _.i 48 
5 
6 1. 

+ - + - - 94 
+ - - c “- ,i- 41 

7 i- i + - + -i- 46 
8 *. 
9 ” .._t 

-k + - 34 
- + -” __ - 50 

10 + + Jc + .I.. xI_ 5 
Ii + + c + _~ f 45 

--- I” “_l__-.“~ __-.11_- 

* Results are reported for a single experiment. All experiments were repeated at least three times with 
similar results. 

-F Oxygen was removed using glucose oxidase, and the hydrogen peroxide formed was removed by 
catalase. 

$ Rabbits were treated with 4-methylbenzaldebyde (50 mgikg) 1 h before they were killed. 
5 P- 1 and S- 1 refer to the pellet and supernatant fractions obtained by centrifu~ation of a mi~rosomal 

suspension following incubation with 4-methyibenzaldehyde, NADPH and 0, for 15 min at 37’. 



Effect of 4-methylbenzaldehyde on rabbit pulmonary cytochrome P-450 2033 

3- 

5- 

, 
f 

\:‘=::lr_ 
c 

0 5 
TIME ImOin) 

2( 

I 

- I. 

Ll- 
1 

.5 

s 
. 
a 
g 

Z 
I 

0 

Fig. 1. Loss of cytochrome P-450 (A-A) and heme (O-O) 
in hemoglobin-free pulmonary microsomes incubated with 4- 
methylbenzaldehyde and NADPH. Microsomes prepared 
from perfused lungs were incubated at 3 7O for the indicated 
times. The incubation mixtures initially contained cyto- 
chrome P-450 (I bM). hemc ( 1.65 PM). 4-methylbenzalde- 

hyde ( 1 mM) and NADPH (1 mM). 

the method of Wills [ 161. Protein was estimated by the 
method of Lowry et al. [ 171 and heme content was 
determined according to Falk [ 181. 

Materials. All chemicals and reagents were pur- 
chased from commercial sources at the highest grade of 
purity available. 

RESULTS 

Treatment of rabbits with 4-methylbenzaldehyde re- 
sulted in the destruction of approximately 50 per cent 
of the pulmonary cytochrome P-450 within 1 hr (Table 
1, Expt. 9). The extent of destruction was not increased 
by repetitive or prolonged treatment. Similar results 
were obtained in vitro by the addition of 4-methylbenz- 
aldehyde to NADPH-fortified pulmonary microsomes 
(Table 1, Expts. 3 and 4). Maximum destruction oc- 
curred in vitro within 15-20 min; some incubations 
were run for as long as 90 min and no further destruc- 
tion was noted. The destructive process was found to 
require O2 as well as NADPH (Table 1, Expts. 3,4 and 
5). No cytochrome was destroyed when NADH was 
substituted for NADPH. 

Formation of cytochrome P-420 and loss of heme 
were determined after incubation of microsomes, pre- 

Table 2. Cytochrome P-450 levels and the ratio of form I and II in microsomes incubated with 
4-methylbenzaldehyde and in microsomes from rabbits treated with 4-methylbenzaldehyde 

pared from perfused lungs, with 4-methylbenzaldehyde 
and NADPH, in order to determine the nature of the 
destructive process. No hemoglobin could be spectrally 
detected by the addition of carbon monoxide to these 
microsomes. Figure 1 shows that the decrease in cyto- 
chrome P-450 concentration observed with time was 
paralleled by a loss of heme content. The cytochrome 
P-420 concentration (less than 5% of the total heme) 
did not change with time. 

Two sets of conditions were found for which greater 
than 50 per cent destruction of the cytochrome could be 
obtained. First, microsomes were incubated with 4- 
methylbenzaldehyde, 0, and NADPH for 15 min and 
then resedimented by centrifugation. The pellet (P- 1) 
was then incubated as above and additional destruction 
of the cytochrome P-450 was noted (Table 1, Expt. 8). 
Second, incubation of microsomes (prepared from 
4-methylbenzaldehyde-treated rabbits) with 4-methyl- 
benzaldehyde, 0, and NADPH resulted in the destruc- 
tion of about 90 per cent of the remaining cytochrome 
(Table 1. Expt. 10). When the supernatant fraction 
(S- I), obtained in the same manner as P- 1, was added to 
incubations containing P-l or microsomes from treated 
animals, additional destruction of the cytochrome 
P-450 was inhibited completely (Table 1, Expts. 7 and 
11). The supematant fraction from incubations of mi- 
crosomes with NADPH or 4-methylbenzaldehyde did 
not inhibit further destruction of the cytochrome. Addi- 
tion of S-l to microsomes from untreated rabbits did 
not block the initial destruction of the cytochrome. In 
fact, S- 1 alone catalyzed the destruction of 50 per cent 
of the cytochrome (Table 1, Expt. 6). 

The above results indicated that 50 per cent of the 
pulmonary cytochrome P-450 was readily destroyed 
by 4-methylbenzaldehyde and that destruction of the 
remaining cytochrome was prevented by some factor 
produced during the reaction. 

The possibility that one form of the cytochrome was 
preferentially destroyed was investigated by isolating 
forms I and II from rabbits treated with 4-methylbenz- 
aldehyde and from microsomes incubated with 4-meth- 
ylbenzaldehyde, 0, and NADPH. Separation of the 
forms of the cytochrome was carried out by chromatog- 
raphy of cholate-solubilized microsomes on DEAE- 
cellulose, as described in Materials and Methods. The 
ratio of form I to form II isolated from untreated 
microsomes or microsomes incubated with NADPH 
was consistently between 1.5 and 1.6 to 1 in these 

System 
treated 

Treatment * Cytochrome P-450 

NADPH Ratio of I to II 
4-Methylbenzaldehyde (1 mM) ( nmoles/mg) (% Control) recovered from DEAE+ 

Microsomes 
Microsomes 
Microsomes 
Whole animal 

_ - 0.44 100 1.56 
_ + 0.42 95 1.56 
+ + 0.18 41 3.65 

+ _ 0.20 46 1.75 

* Treatment consisted of a 15.min incubation in vitro or administration of 4-methylbenzaldehyde in viva, as 
described in Table 1. 

t Results are shown for a single experiment. These experiments were repeated three times and similar results 
were obtained each time. 
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Table 3. Effect of 4-methyl~nz~dehyde on the cytochrome 
P-450 levels in sodium ~holate-solubilized microsomes 

Components present in incubation * 

Soh$ilized microsomest (1 mg/ 

Solubilized microsomes, NADPH 
(I mM) 

Solubilized microsomes 
4-methylbenzaldehyde ( 1 mM; 

Solubilized microsomes 
NADPH (1 mM) + 4-methyl 
benzaldehyde (1 mM) 

Cytochrome P-450 
(mnolesimg 

protein) 

0.31 I 0.02 

0.30 2 0.04 

0.32 t 0.02 

0.14 rt 0.03$ 

l Incubations were for 30 min at 37’. 
‘r Microsomes were solubilized by treatment with sodium- 

cholate (1 mgfmg of protein) for 30 min followed by dialysis 
for 48 hr at 4’. 

$ Significantly different from control, P < 0.01. 

ex~riments. (It should he noted that the ratio of I to II 
was 1: 1 when a gradient of KC1 10 to 0.5 Ml was used 
to elute cytochrome II from the DEAE i ‘7 l.)The proce- 
dure using 75 mM buffer A was employed here for 
convenience and because of its excellent reproducibiI- 
ity. Results obtained From rabbits treated with 4-meth- 
yl~nzaldehyde showed that equivalent amounts of 
both forms of the cytochrome had been destroyed (Table 
2). However, incubation of pulmonary microsomes 
with 4-methylbenzaldehyde, O2 and NADPII appeared 
to destroy a greater proportion of form II than form I 
(Table 2). 

A difference between the effects of in vivo and in 
vitro treatment was also noted when the spectrum of the 
ferrous cytochrome P-45O-carbon monoxide complex 
was examined. Treatment of microsomal preparations 
resulted in a 1 nm shift in the I, of the spectrum (from 
45 1 to 452 nm), whereas no significant shift was 
caused by treatment in vivo. In addition, cytochrome I 
isolated from 4-methylbenzaldehyde-treated micro- 
somes had a &,, of 454 nm as compared to 452 nm 

472 

410 430 450 470 490 510 
Wavelength (nm) 

Fig. 2. Ferrous cytochrome P-450.carbon monoxide differ- 
ence spectra of purified cytochrome P-450 I before (&-) 
and after (- - -) incubation with 4.methyl~~z~ldeh~de in a 
reconstituted system. Incubations were for 20 min at 37’. The 
reconstituted system is described in Materials and Methods. 

when isolated from the pulmonary microsomes of 
either treated or untreated rabbits. The i,, of cyto- 
chrome II (450 nm) was not altered in any of the 
experiments. 

The possible importance of the intact microsoma1 
membrane and the position of the cytochrome in the 
membrane to the destructive effect of 4-methyl~nz~- 
dehyde was investigated by using cholate~solubilized 
microsomes and reconstituted mono-oxygenase sys- 
tems. When solubilized microsomes were incubated 
with 4_methylbenzaldehyde, OZ and NADPH, 50 per 
cent of the cytochrome was destroyed (Table 3). This 
destruction was accompanied by a 1 nm shift in the b 
of the spectrum of the ferrous cytochrome-carbon 
monoxide complex. In reconstituted systems, cyto- 
chromes I and II were destroyed to a similar extent 
(Table 4). The rates of destruction were similar for both 
forms. In agreement with results obtained using micro- 
somes, the Iz,, for cytochrome I shifted from 452 to 
454 nm following partial destruction in the reconsti- 
tuted system, and the A,,,, of cytochrome II was not 
altered (Table 4, Fig. 2). No formation of cytochrome 

Table 4. Effect of 4-methylbenzaidehyde on pulmonary cytochromes I and II in reconstituted mono-oxygenase 
systems * 

~- 

Cytochrome I Cyt~hrome II Cytochromes I + II 
- 

% 2 lnax 
Treatment* nmoies ZLtroI (!Z) nmoles CoZrol (:P;;; nmoles Control (nm) 

_ 
None 0.40 100 452 0.40 100 450 0.40 100 4.5 1 
NADPH 0.34 85 452 0.35 88 450 0.35 88 451 
4.Me~yl~nzaldehyde 0.40 100 452 0.40 100 450 0.40 100 451 
NADPH+ 
4-methylbenzaldehyde 0.17 43 454 0.16 40 4.50 0.18 45 452 

-. “..._^_ -_- 

* Results similar to those shown were obtained in repeated experiments. 
i Treatments were carried out by the addition of the designated compounds to reconstituted systems 

contain&g cytocbrome P-450 (0.2 nmole/ml), NADPH-cytochrome P-450 reductase (300 units/ml), 
phospholipids (100 pg/ml) and sodium cholate (25 pg/ml). The incubations were run for 15 min at 37’ in a 
total volume of 2 ml. 
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Fig. 3. Effect of 4-methylbenzaldehyde on the destruction of 
pulmonary cytochrome P-450 by cumene hydroperoxide: 
(A) microsomes incubated with cumene hydroperoxide 
(0.03 mM); (B) microsomes incubated with cumene hydro- 
peroxide (0.03 mM) plus 4-methylbenzaldehyde ( 1.0 mM): 
and (C) microsomes preincubated with 4-methylbenzalde- 
hyde (1.0 mM) plus NADPH for 20 min. followed by the 
addition of cumene hydroperoxide at time 0. The results 
shown were reproduced in a number of experiments. 

P-420 was observed with the purified cytochromes. 
Our results indicated that the partial destruction of 

cytochrome P-450 by 4-methylbenzaldehyde and the 
production of some, protective factor were both me- 
diated by cytochrome P-450. Therefore it was of inter- 
est to determine if cumene hydroperoxide, a compound 
known to mediate cytochrome P-450-catalyzed reac- 
tions and to destroy the cytochrome [ 191, could me- 
diate the formation of the protective factor from 4- 
methylbenzaldehyde and thereby inhibit the cumene 
hydroperoxide-elicited destruction of the cytochrome. 
When cumene hydroperoxide was incubated with rab- 
bit pulmonary microsomes. total destruction of the 
cytochrome P-450 took place within 20 min (Fig. 3). 
Addition of 4-methylbenzaldehyde to the incubations 
decreased the rate of destruction and resulted in a 
maximum cytochrome loss of 43 per cent (Fig. 3). In 
incubations containing cumene hydroperoxide and 4- 
methylbenzaldehyde, a shift in the A,,,, of the cyto- 
chrome spectrum was observed; with cumene hydro- 
peroxide alone, no spectral shift was observed. The 
addition of cumene hydroperoxide to microsomes that 
had been incubated with 4-methylbenzaldehyde and 
NADPH for 15 min had little effect on the remaining 
cytochrome P-450 (Fig. 3). Lipid peroxidation did not 
appear to play a role in the destruction of cytochrome 
P-450 in rabbit pulmonary microsomes by either cu- 
mene hydroperoxide or 4-methylbenzaldehyde. Analy- 
sis for this activity was negative in all incubations. 

DISCUSSION 

Rabbit pulmonary cytochrome P-450 can be par- 
tially destroyed in vivo and in vitro by 4-methylbenzal- 
dehyde. The loss of cytochrome P-450 in vitro can be 
accounted for by an equal loss of heme. Although a 
previous report suggested that cytochrome P-420 is 
produced by this reaction [ 71, we were unable to detect 
the formation of P-420 in hemoglobin-free microsomes 
or in purified systems. Two possible explanations for 

this apparent discrepancy are: ( 1) Gytochrome P-420 is 
formed, prior to the loss of heme, and detected in some 
systems due to differences in its stability; and (2) 
methemoglobin is formed by the reaction in hemoglo- 
bin-contaminated microsomes. This would result in an 
increase in absorbance near 420 nm (not due to the 
formation of cytochrome P-420) when the method of 
Estabrook et al. [ 141 is used for the determination of 
cytochrome P-450 [201. The use of microsomes from 
perfused lungs eliminates this potential problem. 

In vitro, the destructive reaction, which requires the 
presence of NADPH and 0, or cumene hydroperoxide, 
occurs in microsomes, solubilized microsomes, and 
purified reconstituted systems. These results demon- 
strate that the effect of 4-methylbenzaldehyde on cyto- 
chrome P-450 is mediated by a P-450.dependent 
reaction. 

Selective destruction of one of the forms of pulmo- 
nary cytochrome P-450 does not account for the loss 
observed either in vivo or in vitro. Although results 
obtained with microsomes showed a greater loss of 
cytochrome II than I (about 2: l), equal destruction of 
both forms occurred when rabbits or reconstituted 
systems were treated with 4-methylbenzaldehyde. The 
lack of complete destruction appears to be due to some 
factor produced during the initial reaction which pro- 
tects against further destruction. The supernatant frac- 
tion from incubations of microsomes, 4-methylbenzal- 
dehyde, NADPH, and 0, completely inhibits the 4- 
methylbenzaldehyde-mediated destruction of the cyto- 
chrome in microsomes prepared from treated rabbits. 
Supernatant fractions from control incubations have no 
such effect. Furthermore, additional cytochrome can be 
destroyed after removal of the supernatant fraction and 
treatment of the pellet with 4-methylbenzaldehyde, 
NADPH and 0,. Why the supernatant fraction has no 
effect on the initial destruction of the cytochrome in 
microsomes prepared from untreated rabbits is not 
clear. 

Although selective destruction of one form of pulmo- 
nary cytochrome P-450 cannot be demonstrated, the 
effect of 4-methylbenzaldehyde on each form is differ- 
ent. The a,,,,, of the ferrous cytochrome P-450.carbon 
monoxide difference spectrum of form I was altered by 
4-methylbenzaldehyde in a reconstituted system. The 
spectral shift from 452 to 454 nm was also observed for 
cytochrome I recovered from microsomal incubations, 
and this probably accounted for the spectral shift seen 
in the spectrum from microsomes. No shift in the 1, of 
cytochrome II occurred. It is possible that the cyto- 
chrome I preparation actually contains two forms of P- 
450, one of which is destroyed by 4_methylbenzalde- 
hyde. This seems unlikely, however, because cyto- 
chrome I preparations from 4-methylbenzaldehyde- 
treated and untreated rabbits have identical spectra. 
The spectral shift may result from a metabolite-cyto- 
chrome complex which does not remain intact when 
microsomes are prepared from treated rabbits. The 
formation of a metabolite-cytochrome complex could 
account for the observation that the cytochrome re- 
maining in microsomes after incubation with 4-methyl- 
benzaldehyde is not readily destroyed, while the cyto- 
chrome in microsomes from treated rabbits is. 

A number of compounds are known which destroy 
cytochrome P-450 either by removing the heme [ 2 1, 
221 or by converting it to cytochrome P-420 [23-271. 
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It has been reported that the destructive effect of some 
compounds, like carbon tetrachloride [281, is due to the 
initiation of lipid peroxidation. This does not appear to 
be the case with 4-methylbenzaldehyde or cumene 
hydroperoxide in rabbit pulmonary microsomes. 

The pulmonary-specific effect of 4-methylbenzalde- 
hyde suggests that this compound could prove useful in 
attempts to elucidate the functions of cytochrome 
P-450 in the lung. Until the functions of this enzyme are 
clearly established, an evaluation of the potential conse- 
quences of exposure to p-xylene cannot be made. How- 
ever, it seems unlikely that the destruction of 50 per 
cent of the pulmonary cytochrome P-450 could occur 
and not have any biological significance. 
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