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Abstract:

The effect of specified drugs on The red blood cells glutathione level have been studied
and the result revealed that mitomycine-c has a large effect at the concentration of 0.6 mg /ml which
indicate the distraction of cell memdrane and there is no transport system for such drugs .This novel
study revealed that we have give an attention to the dose given to the patients.
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INTRODUCTION:

Many chemicals including a wide array of drugs are capable of causing cellular damage
depending on the dose of the chemical and the status of certain cellular protection systems. The
degree of injury and whether the injury is reversible or irreversible is important in determining the
conditions for safe use of drugs and exposure to exogenous chemical in general.

Some of these drugs used to treat the cancer patients which require careful assessment of liver
function prior to treatment to determine which drugs may not be appropriate (1) .Also careful
should take for the blood cells as well in such treatment especially using the anti tumor antibiotic
such as doxorubicine,mitomycin,and mitoxantrone which acts through DNA interaction, alteration
of membrane function and free radical formation (2).It is extensively metabolized inside cells and
cells antioxidant capacity, including that provided by glutathione production may protect against
free radical injury (3).Glutathione (GSH) a ubiquitous cellular antioxidant plays a central role in
defense against a verity of disease and both exogenous and endogenous insults (4) .Its functions
include the detoxification of xenobiotics,carcinogenes ,free radicals and peroxides and maintenance
of protein structure, function and turnover (4,5) .low concentration of GSH have been implicated in
numerous pathological conditions including diabetes (6) ,alcoholic liver disease (7) ,Aids (8.,9),
cataracts (10),xenobiotic-induced oxidative stress and toxicity (11).
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Given these essential roles of GSH in cellular protection and homestasis,GSH availability may
be a key factor in the maintenance of health and GSH concentration may serve as a useful indicator -
of disease risk in humans (12).

This study try to evaluate the effects of two compounds used as chemotherapy in cancer patients on
the plasma glutathione and uric acid levels which consider as an antioxidant in its normal value.
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Fig (1): The chemotherapy drugs used in the present study (a) Doxorubicin (b) Mitomycine C

MATERIAL AND METHODS:

All chemicals used are highly pure analytical grade imported from sigma company (USA)

BLOOD COLLECTION:

5 mls of venous blood was collected from the auteaubital vein divided into two parts ,oneina
plan tube for serum uric acid estimation and the other part into sterilized tubes containing heparin or
EDTA as an anticoagulant for the red blood cells glutathione estimation.

DRUGS PREPATION

For mitomycin —-C drug , different concentration were prepared in normal saline which
include 0.2 ,0.4 ,and 0.6 mg/ ml of blood .Same concentration were consider for the doxorubicin
drugs and both drugs influence on the glutathione and uric acid were done by keeping blood
samples at 37 C in rotating state in order to allow the drugs in continuous adhesion with red blood
sample ,while the control sample contain a normal saline instead of drugs.

RED BLOOD CELLS GLUTATHIONE AND SERUM URIC ACID ESTIMATIONS.

The method used in this study to evaluate the RBCs glutathione levels and the standerzation
curve was described by Beutler ,E ( 13) while the estimation of uric acid was carried out by using
the kit supplied by Randox Labortories LTD.
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QUALITY CONTROL.:

To maintain assay precision and accuracy over long periods, we performed
several quality control measures that external calibrators were included on every
assay, and the range of concentration in the calibration curve encompassed the range
of expected sample GSH values. All samples were run in triplicate and all results
expressed as ( mean + SD ).

RESULTS AND DISCUSSION:

The results shows that the doxorubicin have an invasive effects at the concentration of 0.6 mg
/ ml on the red blood cells glutathione levels ,while the other concentrations of such drugs shows no
significance effects .(Table 1, and Fig. 2).This results indicate the inability of such drug in first two
concentration (i.e. 0.2 and 0.4 mg/ml) to penetrate the red blood cells membrane and then could no
transport system available for such compound since the transport systems need the interaction
between membrane with other group to facilitate the endocytosis of such compound. The action of
third concentration show a dramatically decrease of GSH which is could be due to the destruction of
red blood cell membrane and the direct reaction of GSH with such drugs to form a glutathione
conjucation,however this results agree with results showed by ewadh et.al.,( 14 )which indicate
the effects of other antibiotic on the cell membrane.

The effects of mitomycine-c on the glutathione levels shows no significance effects even at
high concentration used in this study which indicate the inability of drugs neither to penetrate nor
to distract the cell membrane ( Table 2, and Fig. 3) .This results make the mitomycine more safe
antibiotic than the others since the levels of GSH stay on its normal value and might show no
effects on other blood parameters and so less side effects on the cancer patients than the other
drugs.

To prove that the antibiotic doxorubicin has an effects ,the levels of plasma uric acid has
been measured that because uric acid consider as an antioxidant in its normal value and the results
shows that the level of uric acid not change which reflect the ability of uric acid to prevent even in
a small degree the status of antioxidants ,this is supported by the results gained by Marshall ( 15 )
which indicate that the level of melatonin which is it the last product of adrenaline oxidation can
increase in a response to protect the system from the action of oxidative stress .However the effects
of oxidative stress could prevent by the addition of 0.1 m M of cysteine to the reaction mixture in
the concentration of 0.6 mg/ml of drugs and the results shows that the addition of the such amino
acid reduced the effects byss about 35% of total effects ( Fig: 4 ) ,which agree with the results
obtained by the ( 16, 17 ). On this basis we recommend that oncologist should take an attention to
the drugs type and the dose used in addition to the type of drugs administration to the patients.
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Table 1:GSH levels under the influence of doxorubicine

_ Blood GSH cone. (mg/dl)
Time (h) C Tl T2 T3
0 33.7 33.7 33.7 33.7
0.75 36.26 30.56 30.8 22.95
1.5 37.07 34.1 30.49 13.91
2.25 34.63 35.04 31.77 10.44
3 34.22 31.78 34.34 5.56
3.75 30.56 34.63 28.33 5.56
C (control)

T1 (0.2 mg doxorubicine/ml blood)
T2 (0.4 mg doxorubicine/ml blood)
T3 (0.6 mg doxorubicine/ml blood)
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Figure 2:GSH levels under the influence of doxorubicine
Table 2: GSH levels under the influence of mitomycine-c
Blood GSH cone. (mg/dl)
Time (h) T1 T2 T3
0 42.59 42.59 42.59
0.75 42.37 45.78 37.56
1.5 38.29 41.77 40.44
2.25 39.93 46.67 53.44
3 41.97 42.23 41.45
3.75 41.56 46.67 50.54

T1 (0.2 mg mitomycine-c/ml blood)
T2 (0.4 mg mitomycine-c /ml blood)
T3 (0.6 mg mitomycine-c /ml blood)
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Figure 3: GSH levels under the influence of mitomycine-c
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Figure 4:GSH levels under the influence of doxorubicine in the presence of 0.1mM of cysteine
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