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Abnormalities in the microsomal oxidases of the
WHO standard reference strain of Musca domestica*
L. C. TERRIERE,1 R. D. SCHONBROD,2 & S. J. YU 2

Observations made during biochemical and toxicological studies of the housefly, in which
the WHO standard reference (SR) strain was used as a standard, indicated that this strain
differsfrom other strains in certain physiological and toxicological aspects. Experiments are
described in which microsomal oxidases prepared from the standard reference strain and
several other housefly strains, both susceptible and resistant to insecticides, were compared
for heat stability, sensitivity to ionic strength, pH optima, and the spectral characteristics of
their cytochrome P-450. In a comparison with 8 strains the SR strain microsomes were more
stable at high incubation temperatures (40-47.5°C). Compared to two other strains
(NAIDM, susceptible, and Isolan-B, resistant) SR was more stable at low pH and more
sensitive to high ionic strength. In spectral comparisons with NAIDM and Isolan-B, SR was
found to contain microsomal cytochrome P-450 that differed slightly in its carbon monoxide
or octylamine binding spectra. The results suggest that this strain may not provide a suitable
reference in studies involving the microsomal oxidases. However, these apparent differences
should not reduce the value of the SR stain as a reference in insecticide resistance studies.

The housefly strain known as the standard refer-
ence (SR) strain was developed in Pavia, Italy under
the auspices of the World Health Organization (1). It
is available to laboratories throughout the world
that require a reference strain for use in insecticide
resistance studies. The susceptibility of this strain to
dieldrin, DDT, diazinon, fenthion, and malathion is
maintained by Dr Milani in Pavia, and fresh stocks
of the strain are supplied to recipient laboratories on
an annual or semiannual basis. This laboratory
began receiving the strain in 1967.
Although we made use of the strain for the

purposes for which it was developed, i.e., compari-
son with resistant strains, we did not adopt it for
regular use in our biochemical studies of insecticide
resistance and induction until later (2). Since then,
we have become aware of some biochemical and
physiological differences compared to other housefly
strains used in our work. As would be expected from
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the susceptibility of this strain to DDT, its DDT
dehydrochlorinase (4.5.1.1) activity is quite low in
comparison to other strains. Likewise, in vitro
measurements revealed that the strain is equally low
in microsomal oxidase activity (3, 4). It was in this
connection that the first evidence appeared of a
biochemical difference from other strains. The
microsomal oxidase activity of the SR strain, after
the ingestion of phenobarbital, increased by up to 25
fold, a much greater increase than that which occurs
in other strains.
When the SR strain was fed the insecticide syner-

gist piperonyl butoxide in its diet for 3 days, the
synergist acted as an inducer of microsomal oxidase
activity instead of inhibiting these enzymes as ex-
pected (5). Finally, it has been observed that under
our rearing conditions the larval period of the SR
strain is 1-2 days longer than that of other strains in
our possession, and that the microsomal oxidase
activity of the larvae follows a different pattern than
in a susceptible strain (NAIDM) with which it has
been compared. Whereas in third-instar larvae of the
NAIDM strain there is a short period of high
microsomal oxidase activity (approximately 18 h,
reaching a maximum about 15 h before pupation)
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Table 1. Description of housefly strains

Housefly Origin Description Referencestrain

WHO-SRS Dr R. Milani, Pavia, Italy WHO standard reference strain for 1
resistance studies

NAIDM Dr G. Georghiou, Riverside, insecticide susceptible reference strain used -

CA, USA in USA since 1948

stw: w 5 USDA Lab., Corvallis, marker strain, insecticide susceptible 16
OR, USA, 1969

Dld; cyw USDA Lab., Corvallis, marker strain, dieldrin resistant 17
OR, USA, 1969

acbco USDA Lab., Corvallis, multimarker strain, insecticide susceptible 18
OR, USA, 1969

Isolan-B USDA Lab., Corvallis, resistant to carbamates, DDT, and dieldrin 18
OR, USA, 1969

Fc Dr F. Oppenoorth, resistant to DDT and diazinon 18
Netherlands, via USDA
Lab., Corvallis, OR, USA,
1969

Orlando DDT USDA, Orlando, FL, USA, resistant to DDT and cyclodiene 19
1954 insecticides

this period of high activity in SR larvae begins much
earlier and is maintained for about 60 h.
These apparent differences in the nature of the

microsomal oxidases in the SR strain compared to
certain other housefly strains have prompted further
investigation. We have measured the in vitro activity
of these enzymes in the SR strain and in other
susceptible strains, as well as in some resistant
strains, in order to gain evidence of other differ-
ences in enzyme behaviour. This has included a
study of the effect of temperature, ionic strength,
and pH on the activity of the enzyme system. The
spectrophotometric characteristics of cytochrome
P-450 isolated from the SR strain and two other
strains have also been examined.

METHODS

Housefly strains
The housefly strains used in the following experi-

ments are shown in Table 1. The rearing room was
maintained at 24°C on a daily cycle providing 16 h
of light and 8 h of darkness. The adult diet was a
12: 12: 1 mixture of powdered milk, sugar, and
powdered egg yolk, and the larval diet was a mixture
of alfalfa meal, wheat bran, and sawdust.

Enzyme assays
The enzyme assays involved two substrates of the

microsomal oxidase system, aldrin and heptachlor,

both of which are epoxidized. The methods used
have been described elsewhere (6). In the experi-
ments involving the heat stability of the enzymes, the
freshly prepared microsomes were suspended in ice-
cold 0.1-mol/litre sodium phosphate buffer, pH 7.5,
to make a final concentration equivalent to 10 flies
per ml. The microsomal suspensions were placed in a
water bath at the indicated temperatures for 5 min.
They were then assayed for epoxidase activity at
34°C for an additional 15 min. The reactions were
stopped by the addition of solvent and the enzymatic
products were determined by gas chromato-
graphy (7).

Spectral studies
Microsomes prepared from SR, NAIDM, and

Isolan-B strains, using abdomens only, were com-
pared in two ways: the difference spectra of their
cytochrome P-450-carbon monoxide complexes; and
their substrate binding difference spectra with
octylamine as the ligand. The instrument was an
Aminco DW-2 spectrophotometer using 3-ml
cuvettes of 1-cm light path. The spectra were re-
corded at room temperature (20-25°C) with micro-
some suspensions equivalent to 200 mg of abdomen
per ml of 0.1-mol/litre phosphate buffer, pH 7.5.
The octylamine spectra were formed by adding

0.05-ml aliquots of a buffered ligand solution (1.95
mg/ml) to the sample cuvette. The reference cuvette
was balanced with equal volumes of buffer. A base
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line was recorded prior to the additions. The
methods of Omura and Sato (8) were used for the
cytochrome P45O-CO spectra except that the
spectra were recorded 5 min after the addition of
dithionite.

RESULTS

Temperature stability of housefly microsomes
In the initial experiments 4 microsome prepara-

tions were compared for their ability to withstand
high temperatures without loss of aldrin epoxidase
activity. The microsomes were from the Isolan-B and
SR strains and from comparable groups of flies that
had been induced by feeding 1% phenobarbital in
the adult diet for 3 days. Only females were used in
the tests and all the flies were the same age when the
microsomes were prepared. The results of these tests
are shown in Fig. 1. The low basal microsomal
oxidase activity of the SR strain is seen in the plot of
the epoxidase activity of the control SR flies; and the
large enhancement of this activity by phenobarbital
is also apparent.
There is an obvious difference in the way the

microsomes from the two strains, whether induced
or not, tolerated high temperatures. The enzymes
from the SR strain retained nearly all of their
activity through preincubation at 45°C, whereas
those from the Isolan-B strain showed a marked
decline at 40°C. In each case the induced enzyme
had the same temperature stability as the control.
The experiments were repeated to include addi-

tional housefly strains and the results are shown in
Table 2. Of the 8 strains tested in the range 40-50'C
the microsome system from the SR strain appears to
be unique, its enzymes retaining 75-81 % of their
maximum activity after a 5-min preincubation at
47.5°C, compared to activities ranging from 10% to
38% of maximum with the microsomes prepared
from the other strains. A similar result was obtained
when the heptachlor epoxidase activity of micro-
somes from the SR, NAIDM, and Isolan-B strains
were compared (Table 3).

Effect of ionic strength andpH on microsomal oxidase
activity
In these and subsequent experiments only the SR,

NAIDM, and Isolan-B strains were compared. The
phosphate buffer, pH 7.5, was prepared at different
molarities ranging from 0.025 to 0.400 mol/litre with
all other conditions the same. Both aldrin and
heptachlor epoxidase activities were determined with
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Fig. 1. Aldrin epoxidase activity of microsomes from
two housefly strains after preincubation for 5 min at
the indicated temperatures. The results of similar experi-
ments with houseflies fed phenobarbital for 3 days are
also shown.

microsomes from the 3 strains; the results are shown
in Table 4. There is evidence that the enzymes from
the SR strain are more susceptible to the higher
molarities of the buffer. For example, at 0.20 mol/
litre the SR microsomes retained only 72% and
63%, respectively, of their activity for aldrin and
heptachlor, whereas the activity of the enzyme from
the other strains ranged from 90% to 100%. The
same difference prevailed at higher molarities.
The above experiments were repeated in a study of

the effect of pH on the microsomal oxidases from
the three strains. Table 5 shows that both aldrin and
heptachlor epoxidases from the SR strain micro-
somes seem to have a wider tolerance for pH than
the enzymes isolated from the NAIDM and Isolan-B
strains. Even at a pH of 6.6 the SR enzymes were
moderately active, attaining 67% for aldrin epoxida-
tion and 83% for heptachlor epoxidation. The activi-
ty of the enzymes from the other strains ranged from
29% to 63 %. There also appears to be a slight
difference in the optimum pH, i.e., 7.2-7.5 for the
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SR enzymes compared to 7.5-7.8 for the enzymes

isolated from the other strains.

Spectral examination of cytochrome P-450
The octylamine difference spectra for microsomes

from three strains of housefly are shown in Fig. 2.
These spectra were consistently different in re-

spect of the shape of their dual troughs (392 nm

and 410 nm). The two troughs were nearly equal
for the SR strain, whereas NAIDM gave a deeper
trough at 410 nm. A third spectral configuration,
with the greater trough at 392 nm, was found for the
Isolan-B strain. Another susceptible strain, acbco,
and a resistant strain, a sub-strain of the Fc strain,
gave octylamine spectra qualitatively identical to
NAIDM and Isolan-B, respectively (data not
shown).
The cytochrome P450-CO binding spectra from

these 3 strains (Fig. 3) show the same quantitative
relationship (LIA = 450-490 nm, where A = absor-
bance) as their octylamine spectra (Fig. 2). The
maxima are at 453 nm (SR), 452 nm (NAIDM), and
451 nm (Isolan-B). The ratio of cytochrome P420 to
P450 is much greater in the SR strain than the other
two strains, but there was no evidence that this is a

consistent strain difference.

Table 2. Temperature
housefly strains

The spectra in Fig. 2 and 3 are based on an
equivalent weight of abdomens and, since the Isolan-
B flies were heavier, fewer Isolan-B flies were re-

quired. When an equal number of flies was used for
comparison the Isolan-B strain had 10-25% more

cytochrome P450 than the NAIDM strain.

DISCUSSION

The most important differences previously found
between the SR strain and others we have studied
were the length of the period of high microsomal
activity in the larval stage (9) and the effect of
piperonyl butoxide on the microsomal oxidase of
adult flies (5). The additional observation that
phenobarbital caused an unusually high induction
of these enzymes in SR flies (3, 9) led to the hypoth-
esis that this strain was different from others in the
characteristics of its microsomal oxidase system.

In the present paper tests involving up to 8 house-
fly strains, 2 enzyme substrates and 4 inactivation
temperatures, indicate that the microsomal enzymes
of the SR strain are substantially more tolerant of
the denaturing effect of high temperature than the
strains with which it was compared. This conclusion

stability of microsomal aldrin epoxidase prepared from several

Dieldrin (pmol/fly/min) a
Housefly strain

0 C 40 C 45 C 47.5 C 50'C

SR b 11.70 (100) 11.35 (97) 10.63 (91) 9.48 (81) 1.70 (15)

SR (induced) b c 171.82 (100) 170.06 (99) 151.08 (88) 128.04 (75) 17.01 (10)

NAIDM b 34.99 (100) 33.59 (96) 14.70 (42) 9.45 (27) 1.40 ( 4)
NAIDM (induced) b c 102.06 (100) 93.56 (92) 55.89 (55) 39.12 (38) 7.69 ( 8)

lsolan-B b 107.31 (100) 83.72 (78) 55.44 (52) 25.75 (24) 2.19 ( 2)

Isolan-B (induced) b c 194.60 (100) 138.17 (71) 58.38 (30) 46.70 (24) 7.78 ( 4)
Fc-B b 68.96 (100) 59.92 (87) 30.93 (45) 23.98 (35) 3.85 ( 6)

Orlando-DDT b 47.90 (100) 44.98 (94) 14.89 (31) 7.80 (16) 1.85( 4)
stw; w 22.52 (100) 20.49 (91) 6.80 (30) 3.92 (17) 0.90 ( 4)
acbco 20.29 (100) 18.67 (92) 4.46 (22) 2.64 (13) 1.22 ( 6)

Dld; cyw 24.94 (100) 23.19 (93) 3.99 (16) 2.49 (10) 1.25 ( 5)

a Microsomes were prepared from 3-day-old females unless otherwise stated. They were incubated
at the indicated temperatures for 5 min prior to enzyme assays. Numbers in parentheses refer to percent-
age activity.

b Average of two experiments.
c 2-3-day-old females were fed a diet containing 1% phenobarbital for 3 days prior to preparation

of the microsomes.
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Table 3. Temperature stability of microsomal heptachlor epoxidase prepared from
three housefly strains

Heptachlor epoxide (pmol/fly/min) a
Housefly strain

O0C 40 C 45tC 47.5 C 50OC

SR 6.18 (100) 6.06 (98) 4.76 (77) 3.65 (59) 1.55 (25)

NAIDM 11.78 (100) 9.66 (82) 3.42 (29) 1.77 (15) 1.53 (13)

Isolan-B 37.68 (100) 33.16 (88) 8.29 (22) 3.77 (10) 1.88 ( 5)

a Microsomes were prepared from 3-day-old females and incubated at the indicated temperatures
for 5 min prior to enzyme assays. Numbers in parentheses refer to percentage activity. Average of two
experiments.

Table 4. Effect of molarity of incubation medium on the epoxidase activity of micro-
somes from three housefly strains

Molarity of SR a NAIDM a Isolan-B a
the

phosphate
buffer aldrin heptachlor aldrin heptachlor aldrin heptachlor

(pH 7.5) epoxidase epoxidase epoxidase epoxidase epoxidase epoxidase

0.025 - 5.65 ( 89) - - - -

0.050 12.88 ( 98) 6.35 (100) 37.24 ( 80) 11.83 ( 89) 132.40 ( 88) 41.63 ( 92)

0.100 13.11 (100) 5.27 ( 83) 44.07 ( 95) 13.28 (100) 147.93 ( 98) 45.44 (100)

0.200 9.45 ( 72) 3.99 ( 63) 46.41 (100) 12.00 ( 90) 150.54 (100) 42.00 ( 92)

0.300 7.77 ( 59) 3.72 ( 59) 44.73 ( 96) 10.86 ( 82) 139.25 ( 93) 34.96 ( 77)

0.400 7.02 ( 54) 3.42 ( 54) 38.78 ( 84) 9.38 ( 71) 120.16 ( 80) 31.38 ( 69)

a Average of two experiments. Microsomes were prepared from 3-4-day-old females. The values
given represent pmol/fly/min. Numbers in parentheses refer to percentage maximum activity.

Table 5. Effect of pH on the epoxidase activity of microsomes from three housefly
strains

pH SRa NAIDM a Isolan-B a
(0.1 -mol/

litre
phosphate aldrin heptachlor aldrin heptachlor aldrin heptachlor
buffer) epoxidase epoxidase epoxidase epoxidase epoxidase epoxidase

6.6 9.27 ( 67) 4.78 ( 83) 12.63 ( 29) 3.81 ( 36) 58.00 ( 63) 16.46 ( 46)

6.9 11.48 ( 83) 5.62 ( 98) 23.45 ( 54) 6.44 ( 61) 61.98 ( 67) 24.93 ( 69)

7.2 13.60 ( 98) 5.75 (100) 33.00 ( 76) 9.08 ( 86) 79.43 ( 86) 30.66 ( 85)

7.5 13.90 (100) 5.61 ( 98) 40.98 ( 95) 10.55 (100) 91.38 ( 99) 35.99 (100)

7.8 13.40 ( 96) 4.55 ( 79) 43.29 (100) 10.48 ( 99) 92.70 (100) 33.88 ( 94)

8.0 11.70 ( 84) 3.87 ( 67) 38.48 ( 89) 10.18 ( 96) 87.40 ( 94) 31.31 ( 87)

a Average of two experiments. Microsomes were prepared from 3-4-day-old females and suspended
in ice-cold distilled water prior to enzyme assays. The values given represent pmol/fly/min. Numbers in
parentheses refer to percentage maximum activity.
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Fig. 2. Substrate binding spectra formed by mixing
0.75 mol/litre octylamine with cytochrome P-450 (in
microsomes) from three housefly strains.

is supported in three separate experiments (Fig. 1,
Tables 2, 3).
The microsomal differences continue to be evident

in other studies of ionic strength and pH. All of
these facts support our belief that this strain is unique
in the biochemistry of its microsomal oxidases.

Fig. 3. Cytochrome P-450-carbon monoxide spectral
difference curves obtained with microsomes from three
housefly strains.

Another source of biochemical differences in
housefly strains, which has been shown in several-
recent reports, is the nature of cytochrome P-450,
the important terminal oxidase enzyme in the micro-
somal electron transport system. Most of this work
supports the belief that this cytochrome exists in at
least two forms as indicated by its spectrum when
bound to carbon monoxide. Philpot and Hodgson
(10) obtained an absorbance maximum at 451 nm in
the CO-binding spectrum of cytochrome P-450 from
a susceptible strain (NAIDM) and a maximum of
449 nm with the cytochrome from a resistant strain
(diazinon-R). Such differences have also been noted
by Perry et al. (11) in a comparison of seven strains.
They found that the most resistant of these (diazi-
non-R) contained cytochrome P-450 with a CO-
binding maximum at 448 nm, whereas the other
strains, including NAIDM, had a P-450 with a
maximum absorption at 452 nm.

Further support for the existence of two types of
P450 is given in a report by Tate et al. (12) showing
that of seven strains examined, the Fc strain and a
dimethoate-resistant strain had cytochrome P-450
CO-binding absorbance maxima at 449 nm, whereas
other resistant and susceptible strains had corre-
sponding maxima at 451 nm.
Another property used in comparing cytochrome

P450 in housefly strains is the substrate binding
spectrum. In the work cited above (10, 12) octyla-
mine bound to cytochrome P450 produced a spec-
trum with a single peak at 429 nm and a single
trough at 390 nm in those strains with P-450-CO
binding maxima at 449 nm. In the second group,
those with P-450-CO absorbance maxima at
451 nm, this amine produced a single peak at 432 nm
and a double trough at 410 and 394 nm.
As seen in Fig. 2 and 3, our spectral studies of

octylamine and CO-binding by cytochrome P-450
do not permit us to classify the SR strain according
to the above characteristics, i.e., the spectra are
similar to those of other susceptible strains. There is
a slight qualitative difference in the octylamine
spectra when compared with those obtained with
NAIDM and Isolan-B flies (Fig. 2). There is also a
slight difference in the P45O-CO absorbance
maxima (Fig. 3). The differences are minor, however,
and do not seem sufficient to explain the unusual
stability to heat or the sensitivity to high ionic
strength or low pH exhibited by microsomes ob-
tained from the SR strain.

It might be predicted from our earlier study of the
effect of piperonyl butoxide on the SR strain (5),
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that this compound would not have synergistic
activity in this strain. This follows from the observa-
tion that the in vitro activity of the microsomal
oxidases is enhanced by exposure to the synergist so
that such exposure should protect the insect from
toxic substances. We tested this theory in experi-
ments with the insecticide propoxur, which is
known to be detoxified by microsomal oxidation
(13). SR flies were exposed to propoxur and pipero-
nyl butoxide as residues in glass jars in the ratio
1: 5, and mortalities were observed 24 h later.
Typical synergism was observed, the results being
similar to those of Shrivastava et al. (13).
The reports of others who have studied the bio-

chemistry or toxicology of the SR strain do not
contain evidence of abnormalities in either category.
It appeared normal, compared to other suceptible
strains, in its response to synergists, in its metabo-
lism of propoxur (13), and in its peptidase activity
(14). Ahmad (14) did observe, however, that, com-
pared to an organophosphorus-insecticide-resistant
honsefly strain, the SR strain had four times as much
ethylbutyrate esterase activity. This was considered

more of an abnormality in the resistant strain,
however. The SR strain was used by Tomlin and
Forgash (15) in studying the rate of penetration of
DDT and tetrachlorvinphos into the gypsy moth and
a multiresistant housefly strain. No differences in
penetration rate were found between the two house-
fly strains. It appears that ours is the only laboratory
in which the SR strain has been compared with other
insecticide-susceptible as well as -resistant strains.
The biochemical differences between the SR strain

and other susceptible and resistant strains we have
studied could exist in the regulatory processes (the
longer larval period and the induction by pheno-
barbital and piperonyl butoxide) or in the intrinsic
nature of the enzymes (effect of heat, ionic strength,
or pH), or both. It seems to us, therefore, that this
strain should be used with caution as a standard in
studies of these more fundamental aspects of insect
biochemistry. These comments about the suitability
of the SR strain as a standard are not intended to
cast doubt upon the use for which this strain was
originally developed, i.e., the detection of resistance
in houseflies.
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RESUME

ANOMALIES DES OXYDASES MICROSOMIQUES DE LA SOUCHE OMS DE REFE'RENCE DE MUSCA DOMESTICA

Utilisant la souche OMS de r6f6rence des mouches
domestiques dans plusieurs etudes comparatives sur les
mecanismes de detoxification chez des sujets resistants
et des sujets sensibles de AMusca domestica L., nous avons
remarqu6 certaines differences physiologiques et biochi-
miques entre cette souche et d'autres souches etudiees.
Chez deux des souches etudiees, par exemple, les oxy-
dases microsomiques - qui sont d'importantes enzymes
de detoxification - etaient presque inactives au stade
larvaire, mis a part un bref episode d'activite d'une dur6e
de 18 h environ au cours du dernier stade, juste avant la
nymphose. En revanche, chez les larves de la souche de
reference, cette periode d'activite oxydasique commence
beaucoup plus t6t et dure environ 60 h. De meme, le
piperonyle butoxyde, synergiste des insecticides, inhibe
ces enzymes chez les adultes des autres souches alors
qu'il les stimule dans le cas de la souche de reference.
Enfin, l'induction enzymatique par le phenobarbital,
administre a des mouches domestiques, est beaucoup
plus marquee pour la souche de reference que pour les
autres souches etudiees.

La souche de rdference pouvant etre utilisee dans les
laboratoires du monde entier comme base de compa-
raison pour les autres souches, nous avons juge important
de l'etudier plus avant aux fins de definir la nature des
differences susmentionndes. Des oxydases microsomiques
ont dte preparees a partir de cette souche et de plusieurs
autres souches, tant resistantes que sensibles. Nous avons
alors compare leur tolerance a une temperature et a une
force ionique elevees ainsi qu'a un accroissement du pH.
Nous avons egalement procedd a des examens spectro-
photometriques du cytochrome P-450, composant du
systeme enzymatique qui fixe l'oxygene et le substrat,
pour deceler d'eventuelles differences.
La reaction etudi6e dans ces experiences etait 1'epoxy-

dation de I'aldrine et de l'heptachlore pour obtenir les
epoxydes correspondants, lesquels sont deceles par la
chromatographie en phase gazeuse. Nous avons pu mon-
trer de la sorte que les microsomes prepards a partir de la
souche de reference pouvaient etre incubes a des tempe-
ratures atteignant 47,5°C pendant 5 min, en n'accusant
qu'une perte legere (19 %) de leur activite d'aldrine-6poxy-
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dase, tandis que les microsomes prepares a partir de
7 autres souches perdaient de 62 a 90% de leur activitd
enzymatique. On retrouvait la meme stabilite accrue des
enzymes provenant de la souche de reference lorsque les
mouches absorbaient du phenobarbital, inducteur des
enzymes microsomiques.

Les autres comparaisons concernaient la souche sen-
sible, largement utilisee, NAIDM (connue aussi sous le
sigle CSMA) et la souche Isolan-B, resistante aux carba-
mates. Nous avons ainsi constatd que la souche de refe-
rence etait plus sensible que les autres A une incubation

a une force ionique elevde et moins sensible 'a un faible pH.
II y avait egalement des differences entre cette souche
et les souches NAIDM ou Isolan-B en ce qui concerne
le spectre du cytochrome P-450. Nous en concluons que
la souche de reference n'est probablement pas represen-
tative d'un grand nombre de souches de mouches domes-
tiques quant a ses proprietes biochemiques ou toxicolo-
giques. II semble donc qu'il faille l'utiliser prudemment
comme etalon dans des titrages biologiques. En revanche,
son utilite reste entiere pour la detection ou la mesure
d'une resistance aux insecticides.
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