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Photomirex (8-monohydromirex) residues have been found
in soil (CARLSON et al. 1976) and wildlife samples (HALLETT et
al. 1976). These residues are most likely due to the
degradation of the parent compound mirex which has been used both
as an dinsecticide and a fire retardant. Previous work in our
laboratories showed that photomirex when fed to rats caused
biochemical changes, reproductive impairment, and histological
changes in the liver, thyroid and testes (VILLENEUVE et al.
1979a and b; CHU et al. 198la). The histological changes in the
liver and thyroid persisted long after exposure had terminated
(CHU et al. 1981b). In a pharmacokinetic study it was shown
that photomirex was retained in the liver and adipose tissue of
rats for a prolonged period of time (CHU et al. 1979). Prompted
by these findings the present study was carried out as part of
our general program on photomirex toxicity and was designed to
investigate the pharmacokinetic behavior of photomirex in
sguirre] monkeys.

MATERIALS AND METHODS

14C—Photomirex used in the study was synthesized
according to a procedure previously described (CHU et al. 1979).
The specific activity and radiochemical purity of the compound
were 1.05 uCi/mg and 96% respectively. The impurities consisted
of 3% mirex and 1% dihydromirex. Gas chromatographic (GC)
analysis was performed in a Hewlett Packard instrument model
5820A equipped with a Nickel-63 electron capture detector. Gas
chromatography-mass spectrometry (GC-MS) analysis was carried out
in a Finnigan instrument, wmodei 4000, data system 6000.
Conditions for GC and GC-MS analysis are described elsewhere (CHU
et al. 1979).

Three squirrel monkeys weighing 677 (No. 1), 875 (No. 2)
and 989 (No. 3) g were anesthetized with halothane and cannulated
in their Jjugular veins. Three days after canqﬁﬂation these
animals were given via the cannula single doses of ~’'C-photomirex
(20 mg/kg, 20 uCi) dissolved in Emulphor/ethanol/saline (1:1:8)
followed by a saline flush (2 m1). FEmulphor (Domtar Canada) is a
polyethoxylated vegetable oil used for dissolving lipophilic
compounds in water. Serial blood samples (0.3 ml1) were withdrawn
from the cannula for the estimation of radioactivity. The
monkeys were housed in individual metabolism cages with free
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access to water and food for 16, 34 and 52 weeks respectively.
Separate collections of urine and feces were made daily until the
animais were killed. At necropsy the monkeys were anesthetized
with halothane and exsanguinated via the abdominal aorta.
Tissues were excised for the estimation of radioactivity.
Quantitative and qualitative analysis of the radioactive contents
in urine, feces and tissues was carried out using a method
previously described (CHU et al. 1979).

RESULTS

Tissue distribution of photomirex after intravenous
administration is shown in Table 1. The highest concentrations
were found in fat followed by skin, pancreas, adrenals, liver and
nerves. Because of the large tissue mass, fat, skin, liver and
muscle also served as major storage sites. Redistribution of
radioactivity occurred between 16 and 34 weeks after
administration, i.e. the muscle and skeleton accounted for 32% of
the administered dose in monkey No. 1 (16 weeks) but only 4.1% of
the dose in monkey No. 2 (34 weeks). In monkey No. 2 most of the
radioactivity was found in the skin and subcutaneous fat.

Analysis of blood for photomirex showed that the blood
concentrations, when plotted against time on semilogarithmic
papers could be expressed by a sum of five exponentials (equation
below):

-bt -ct dt -et

+Be +Ce +De " +Ee

Where €, and 1t denote concentration and time respectively.
A,B,C,D,"and E and a,b,c,d and e represent pool sizes and rate
constants respectively (tl/2 = 0.693/rate constant). Crude
graphic estimates were made for the parameters A,B,C,D,E, a,b,c,d
and e using the method of residuals (also known as feathering
method). Zhe data were then analyzed separately for each monkey
using a BMDP nonlinear regression program (DIXON 1975) 1in an
HP-3000 computer. The computer derived values are presented in
Table 2. Analysis of fecal data in a similar manner dindicated
that elimination of photomirex conformed to a single exponential
term. The decay rate constants foi monkey No. 1, 2 and 3 were
0.0052, 0.0039 and 0.0034 (day” respect1ve]y Cumuiative
excretion of photomirex in feces ranged from 5.9-10.3% of the
total dose. Urine data were not included in the excretion
estimates since urine only contained insignificant amounts of
radioactivity.

Radioactive materials present in fat, skin, l1iver and
feces were extracted and purified by a thin-layer chromatographic
technique. The GC and GC-MS analysis showed that the radioactive
materials found were unchanged photomirex. No metabolites were
detected.
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DISCUSSION

The results of the present study are in general
agreement with those of our previous work on photomirex and
2,8-djhydromirex 1in rodents (f U et al. 1979, 1980). After
intravenous administration of ~"C-photomirex to squirrel monkeys
radioactivity rapidly disappeared from the blood with very little
being excreted in the feces and urine, suggesting an extensive
tissue uptake of the compound. Redistribution of photomirex
resulted in a higher concentration in the fatty tissues. A1l of
these features were also observed in rats (CHU et al., 1979).
However, we observed a difference in the rate of fecal
elimination between monkeys and rats which could be important in
selecting an appropriate animal model for the extrapolation of
this type of data to humans. Approximately 10.3% of the
administered dose was eliminated in monkey feces over a one-year
period compared with 51-55% excreted in rat feces in 28 days (CHU
et al., 1979). In the present study the concentration of
photomirex in fat was decreased by 11% in a 36-week period {from
89 ppm for 16 weeks to 79 ppm for 52 weeks). In contrast the
concentration of photomirex in the same tissues of rats was
reduced to 25% of the initial concentration in 21 days.

The rate constants and pool sizes given in Table 1 are
quite similar for monkey No 2 and 3, but not No. 1. The
differences could be due to the length of time in which the blood
concentrations were monitored. In monkey No. 1 the period is
probably not 1long enocugh to permit a proper estimate of a
slow-excreting chemical 1like photomirex. In addition
redistribution which occurred after 16 weeks may also have
contributed to the observed differences. In our study we found
that a sum of 5 exponentials was a better fit for the decay of
photomirex 1in monkey blood. This result agreed with that of
PITTMAN et al. (1976) who suggeted that the blood concentration
curve of mirex consisted of at least more than four 1linear
components. YANG et14a1. (1978) reported that after an
intravenous dose of C-hexachlorobenzene to rhesus monkeys
cumulative fecal and urinary excretion in one year accounted for
28.2 and 1.6% of the dose. Compared to HCB, photomirex has a
very long half-1ife in primates and may be one of the most
slowly-eliminated chemicals ever examined.
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