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Abstract: The activity of the cytosolic enzyme, aldehyde oxidase, was
estimated in partially purified preparations from stomach, duodenum and
ileum of the male and female Dhubb, Uromastyx microlepis,for four times
daily at equal intervals. In these tissues of both a male and female Dhubbs a
clear circadian variation aldehyde oxidase activity was noticed with two
substrates (phthalazine and 3-methylisoquinoline). The maximum activity
of male and female stomach, duodenum and ileum aldehyde oxidase
appeared at 2100 h, whereas the minimum activity of the same enzyme
was observed at 0300 h. The differences between maximum and minimum
activity were statistically significant (P < 0.0005).

Introduction

Microsomal monooxygeneases or mixed function oxidases (MFO;) are
implicated in the detoxification and biotransformation process of a wide range
of drugs and foreign compounds!'?!. Cytosolic, molybdenum hydroxylases,
aldehyde oxidase (E.C.1.2.3.1) and xanthine oxidase (E.C.1.2.3.2) also
contribute to the above mentioned functions'*".

MFO, were found to have temporal variations in several species™®"'"l. The early

studies reported the presence of daily fluctuations in microsomal enzymes of
hepatic male rat’®”. Moreover, the activity of microsomal enzymes of mice liver
exhibited circadian rhythms in drug metabolism!'?. Lake et al.,"*! observed
diurnal rhythm in the activity of liver microsomal enzymes of the golden
hamster. Furthermore, another group of microsomal enzymes such as a
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ethylmorphine N-demethylase, aniline hydroxylase and arylhydrocarbon
hydroxylase showed circadian rhythms in male liver of Syrian hamster!'*. In
addition, aldehyde oxidase and xanthine oxidase which are involved in drugs
and xenobiotics metabolism have demonstrated circadian variations in liver
cytosole of guinea pigs and Syrian hamster!™'®. Accordingly, the aim of the
present communication is to study whether such circadian variations of
aldehyde oxidase activity could be displayed in tissues of Dhubb such as
stomach, duodenum and ileum.

Materials and Methods
Chemicals

Phenanthridine and phthalazine were purchases from Aldrich Chemical
Company. 3-Methylisoquinoline was obtained from ICN Pharmaceuticals Inc.
Potassium Chloride was supplied by Merck Company, while the rest of the
chemicals were analytical grade obtained from BDH.

Animals

Adult male and female Dhubbs, weighing 640-750g at death, were bought from
the animal market in Riyadh. All animals were housed in groups of six and
allowed food ad libitum. They were exposed to a period of natural light ranging
from 600 to 1900 h and a dark period exactly from 1900 to 6000 h.

Enzyme Purification

Killing of Dhubbs was achieved by cervical dislocation. Then sampling of
stomach, duodenum and ileum was collected . Thereafter, collected tissues were
submitted to freezing by liquid nitrogen, and stored at -80°C for one week as a
maximum. Partially purified aldehyde oxidase was prepared from tissue
homogenate, according to the method explained by Johnson e al.!'"”! Each
tissue was weighed and transferred to a beaker containing 1.15% potassium
chloride solution enriched with 10®* M EDTA, two or three times. The tissue
was chopped finely by scissors; aliquots were transferred to a glass
homogenizing tube and homogenized using Janke & Kunkel homogenizer. The
homogenate was heated at 50-55°C for 10 minutes, followed by immediate
cooling in ice to 10°C, then centrifuged for 45 minutes at 15,000 g at 4°C using
Heraeus Christ 20-3 (LABSCO) centrifuge. The supernatant was filtered
through glass wool into a measuring cylinder and the volume of the clear
solution was noted. Solid ammonium sulphate was added to 50% saturation
(35.4 2/100 ml at 4°C) with stirring using a magnetic stirrer on an ice bath.
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When precipitation was complete (15 minutes), the suspension was centrifuged
at 6000g for 20 minutes at 4°C. The supernatant was discarded and the
precipitate was washed with distilled water and dissolved in approximately Sml
10* M EDTA solution. The partially purified enzyme was stored in a deep
freezer at —80°C and used when required.

Enzyme assay

The activity of aldehyde oxidase was evaluated spectrophotometrically by a
Varian UV/VIS spectrophotometer, fitted with a thermostatically controlled cell
holder maintained at 37°C. The specific activity of the enzyme was determined
using two substrates (phthalazine and 3-methylisoquinoline) as described by
Johnson er al,'"®. The oxidation rate of either phthalazine (ImM) or 3-
methylisoquinoline (1ImM) was monitored at 420 nm by following 1mM
potassium ferricyanide reduction. Protein concentration was estimated by Biuret
method"” .

Results and Discussion

The activity of aldehyde oxidase was assayed each 6- hours intervals utilizing
phthalazine and 3- methylisoquinoline. Figures 1 and 2 demonstrate the
fluctuation of stomach aldehyde oxidase by using 3-phthalazine
methylisoquinoline and potassium ferricyanide as an electronic acceptor. Both
substrates appeared to have similar results, the enzymes of male and female,
Dhubbs exhibited maximum oxidative activity at 2100 h in the dark period,
while the minimum activity was detected at 0300 h for both substrates. The
differences between rhythmic extremes was statistically significant (P<0.05) as
manifested in Figure 3 and 4, duodenum aldehyde oxidase in male and female
Dhubbs shows a fluctuation in enzyme activity when phthalazine and 3-
methylisoquinoline were used as substrates. Moreover, the enzyme gave similar
results for each substrate. In each case, the enzyme activity was maximal at 21
hr, whereas the minimum enzyme activity emerged at 0300 h (P < 0.005).
Furthermore, similar rhythmic changes were observed when male and female
Dhubbs ileum aldehyde oxidase was reacted with phthalazine and 3-
methylisoquinoline (Figure 5 and 6).

Molybdenum hydroxylase fractions are including aldehyde oxidase and
xanthine oxidase as previously established in many species such as guinea pig,
rat, rabbit, baboon and man!®”'">'7. However, in the present study one
molybdenum hydroxylase, aldehyde oxidase, will be considered, because the
other one’s xanthine oxidase was detected only in kidney of Dhubb””. The
aldehyde oxidase with nitrogen containing compounds has response properties
to an extensive range from one species to another’”'*. In present study, male
and female Dhubbs aldehyde oxidase prepared from different tissues (stomach ,
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duodenum and ileum) and its activity was examined with two substrates
(phthalazine and 3-methylisoquinoline). Investigation pointed out that the
enzyme failed to react with phenanthridine (data not shown) in comparison with
the case of guinea pig or rabbit enzymes mentioned">'®. Previous works have
reported diurnal rhythms for microsomal monooxygenases in several animal
species™!#1*133] “Their findings corroborate the results of the present
investigation, which also shows daily variations in aldehyde oxidase activity.
Whatever of the species tested, guinea pig and hamster and lizard showed daily
variations in aldehyde oxidase and xanthine oxidase!'>'® compatibility, those
results are proved again in the present study. It can be observed from Figure 1,
2, 3, and 4 that the activity of male Dhubb aldehyde oxidase with phthalazine
and 3-methylisoquinoline was higher than that of female (P<0.01). These data
are similar to the reported results in Dhubb and guinea pig in which male
aldehyde oxidase activity is higher than female enzyme comparatively™ *!. This
increase in male enzymes has been ascribed to higher testosterone levels™>>*"),
Circadian rhythms in drug metabolising enzymes have been attributed to several
factors, including light dark-schedule, dietary protein, changes in
corticosteroids, feeding times, fluctuations in serum melatonin levels and
locomotor activity!®”'"'*'>l. Consequently, it is concluded that the activity
aldehyde oxidase exhibited daily variation in male and female Dhubb.

Dark Light Dark
0.06 c— I
—A__Male )
g 0.05] ..m..Female
3
§ 0.04 -
= .
f
:
< 0.03 -
P
2 0.2
¢
K
Y001
0 - T

T T T 1

3 9 15 21 3

Time of dav

Fig. 1: Diurnal variation in stomach aldehyde oxidase activity. Enzyme activity was
measured at 37°C and expressed as p mole Phthalazine (PHT)oxidized/min/mg
protein.Potassium ferricyanide (1mM) was used as an electron acceptor. Each point
represents the mean of six animals. Differences between maxima and minima were
significant (*P<0.005, **P<0.0005) using a two-tailed students t-test.
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Fig. 2:
measured at 37°C and expressed as

students t-test .
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Diurnal variation in stomach aldehyde oxidase activity. Enzyme activity was
p mole 3-methylisoquinoline (MIQ)
oxidized/min/mg protein. Potassium ferricyanide (1ImM) was used as an electron
acceptor. Each point represents the mean of six animals. Differences between
maxima and minima were significant *P<0.005, **P<0.0005 using a two-tailed
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Fig. 3: Diurnal variation in duodenum aldehyde oxidase activity. Enzyme activity was
measured at 37°C and expressed as p mole Phthalazine (PHT) oxidized/min/mg
protein.Potassium ferricyanide (1mM) was used as an electron acceptor. Each point
represents the mean of six animals. *P<0.005, **P<0.0005 using a two-tailed

students t-test .
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Fig. 4: Diurnal variation in duodenum aldehyde oxidase activity. Enzyme activity was

Fig. 5:

measured at 37°C and expressed as p mole 3-methylisoquinoline (MIQ)
oxidized/min/mg protein. Potassium ferricyanide (1mM) was used as an electron
acceptor. Each point represents the mean of six animals. *P<0.005, **P<0.0005
using a two-tailed students t-test .
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Diurnal variation in ileum aldehyde oxidase activity. Enzyme activity was measured
at 37°C and expressed as p mole Phthalazine(PHT)oxidized/min/mg protein.
Potassium ferricyanide (ImM) was used as an electron acceptor. Each point
represents the mean of six animals. *P<0.0005 using a two-tailed students t-test .
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Fig. 6: Diurnal variation in ileum aldehyde oxidase activity. Enzyme activity was measured
at 37°C and expressed as p mole 3-methylisoquinoline (MIQ) oxidized/min/mg
protein. Potassium ferricyanide (1mM) was used as an electron acceptor. Each point
represents the mean of six animals. *P<0.0005 using a two-tailed students t-test .
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