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ABSTRACT

PURPOSE The aim of the present study was to examine the effects of Tranexamic acid and its derivatives,
more specifically N-Acetyl-tranexamic acid on the metabolism and chemical modulation of Glutathione

(GSH) in the aqueous solutions.

METHOD All the solutions were prepared in phosphate buffer solution pH 7.62 and absorbances were

measured at 412 nm using U.V/ Visible spectroscopy.

RESULTS It was found that N-Acetyl-tranexamic acid had a marked effect on lowering of GSH and/or
thiols in aqueous solutions as compared to the effect of Tranexamic acid and N-Phthaloyl-tranexamic acid.
CONCLUSIONS Finding provide evidence that N-Acetyl-tranexamic acid causes the depletion of GSH

and/or thiols in aqueous solutions due to the oxidation.
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INTRODUCTION

The effects of Tranexamic acid and its
derivatives i.e. N-Phthaloyl-tranexamic acid
and N-Acetyl-tranexamic acid on the
metabolism and chemical modulation of
Glutathione (GSH) in the aqueous solutions
is the novel work.

Glutathione (GSH) is a “NATURAL
DRUG'". This naturally  occurring
compound is the most important and
abundant sulfhydryl-containing compound
in all tissues & hepatocytes of our body*™
Its levels in our cells are predictive of how
long we will live. Glutathione is called the
"master antioxidant", It regulates the actions
of lesser antioxidants such as vitamin C and
E with the body. "We literally cannot
survive without this antioxidant,"
Glutathione a naturally occurring tripeptide
of three amino acids i.e. glycine, glutamic
acid (glutamate), and cysteine. It protects
every cell, tissue, & organ from toxic free
radicals and diseases.

The concentrations of GSH in tissues
varied depending on the need, number and
kind of the metabolic processes requiring its
presence. Example of GSH concentration in
tissues is 15 mM in lens® and 5 to10 mM in
liver” Liver is quantitatively the most
important site of the glutathione synthesis. It
plays a central role in providing glutathione
for cellular protection against reactive
intermediate and pollutant xenobiotics™’.
Blood is also one of the major site of GSH
contents, Leukocytes contains 14 to 21
mM'’, seven times more then erythrocytes
that contains 2 to 3 mM, extra cellular fluid
of glutathione'' ™. In the lens it is highly
concentrated at the periphery but less in the
interior and so on". Thus organ of vision
contains the richest concentration of
glutathione, particularly in the cortex of
lens, anterior epithelium of the cornea, optic
fasiculus and retina. In vertebrates from
mammals to fish, the concentration of GSH
in eyes, especially in lens is commonly very

27



Asian Journal of Pharmaceutical and Clinical Research

Vol.2 Issue 3, July-September 2009

high reaching several times of that in blood

& twice that in the liver®”

Lower glutathione levels are

implicated in many diseases associated with
aging, these diseases include Alzheimer's
disease,  Parkinson's, atherosclerosisﬂ,
neuro-degenerative diseases. Lower levels
also correspond to poor survival of AIDS?
patients. Glutathione protects against the
complications of diabetes”, and lung
disease. But is impaired in alcoholic
hepatitis as well as in viral hepatitis A, B,
and C. Raised glutathione levels can restore
liver function®*. Tranexamic acid (Trans-4n
aminomethylcyclohexane Carboxylic acid
%) is the derivative of an amino acid lysine.
This drug inhibits the proteolytic activity of
plasmin in the cleavage of fibrinogen and a
series of other proteins involved in
coagulation. This drug also inhibits the
conversion of plasminogen to plasmin by
plasminogen activators .
Tranexamic acid is indicated in; Bleeding
tendencies in which systemic
hyperfibrinolysis is considered to be
involved. Such as (abnormal bleeding during
or after operation, Leukemia, aplastic
anemia, purpura, etc).

e Abnormal bleeding in which local
hyperfibrinolysis is considered to be
involved. These includes Pulmonary
hemorrhage, nasal hemorrhage, vaginal
hemorrhage, renal hemorrhage,
abnormal bleeding during or after
prostate surgery.

e Symptoms such as erythema, swelling or
pruritus in diseases, eczema condition,
urticaria, and drug eruption or
toxicoderma.

e Symptoms such as pharynganglia,
redness, hyperemia or  swelling
tonsillitis, pharyngolaryngits.

e Pain in the oral cavity and mucosal
aphtha in stomatitis.
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MATERIALS AND METHODS

Acetyl Tranexamic acid and
Phthaloyl Tranexamic acid were prepared
according to a published method”’. All the
HPLC grade chemicals (i.e Sodium
Hydroxide, = Phthalic = anhydride, L-
Glutathione, Disodium Hydrogen Phosphate
Dihydrate (Na;HPO4. ,H,0) and HCI 35%)
were purchased and used as without further
purification.

Preparation of Glutathione (GSH) and
Stock Solution

20 ml of 1 mM GSH (M.W.307.4)
solution was prepared by dissolving 6.2g
GSH in 0.IN hydrochloric acid.10® M
DTNB (M.W 396.4) solution was prepared
by dissolving 79.28 mg in 20ml. 0.1 M
phosphate buffer (pH 7.6) 1000 ml of was
prepared by dissolving 17.799 g in 1000 ml
of doubly distilled water. pH was adjusted to
7.6 with 0.1 N HCI.

Preparation of GSH Standard Curve

100, 200, 300, 400 and 500 pL of 1
mM GSH  solution were diluted with
phosphate buffer (pH 7.62), The final
concentrations of the diluted GSH solutions
were 0.1, 0.2, 0.3, 04 and 0.5 mM. A
standard curve for GSH was obtained by
slight modification of a standard method of
ELLMAN® which was carried out as
follows.
200 upl of each GSH diluted solutions
obtained were added to 2.3 ml of Phosphate
Buffer (pH 7.62), followed by the addition
of 500 pul of 102 M DTNB.
A blank was prepared by mixing 2.5 ml of
Phosphate Buffer (PH 7.62) with 500ul of
DTNB solution. All mixtures were shaken
thoroughly and incubated for five minutes.
After which the absorbance at 412 nm were
measured. The real absorbance for each
GSH concentration was obtained by
subtracting the absorbance for DTNB from
the absorbances for GSH plus DTNB
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mixtures. A standard curve obtained for
GSH as shown in FIG.1

Effect of Tranexamic Acid on the
Chemical Status of Glutathione

To 1000 pul of 1 mM GSH in a test
tube, 1 ml of 1 mM Tranexamic acid
solution was added. The final concentration
of the GSH and Tranexamic acid in a test
tube was 500 uM. A control for 1 mM GSH
with the final concentration of 500 uM was
also prepared.
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FIG. 1: Standard Curve for GSH.

The effect of Tranexamic acid on the
chemical status of GSH was studied in terms
of  determination of concentration of GSH
in the mixture containing 500 pM
Tranexamic acid by a well-known
ELLMAN’s® method, as mentioned above
(standard curve for GSH). The absorbencies
were read at 0, 30, 60 and 90 minutes after
mixing. The concentration of GSH was
determined from the GSH standard curve
and is shown in the FIG.2
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FIG. 2: Effect of Tranexamic Acid on the
concentration of GSH
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Effect of different Concentrations of
Tranexamic acid on the chemical status
of Glutathione

To 1000 pl of 1 mM GSH in three
separate test tubes, 1000 ul, 800 pl and 600
pl of 1 mM, Tranexamic acid solutions were
added and further diluted with phosphate
buffer (pH 7.6) to 1 ml. The tubes were
shacked and incubated for 5 minutes with the
final concentrations of GSH in each test tube
were 500 uM and that of Tranexamic acid
were 500 uM and 400 uM and 300 uM
respectively. A control for 1 mM GSH with
the final concentration of 500 uM was also
prepared.  The  effect of  different
concentration of Tranexamic acid on the
chemical status of GSH was studied for the
determination of concentration in the mixture
by a well-known ELLMAN’s*® method as
mentioned above (standard curve for GSH).
The absorbances were read at 0, 30, 60, and
90 minutes after mixing. GSH concentration
was determined from the GSH standard curve
and is shown in the FIG.3
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FIG. 3: Effect of Tranexamic acid on the
chemical status of the GSH.

Effect of Acetyl Tranexamic Acid'” on The
Chemical Status of Glutathione
To 1000 pl if 1 mM GSH in a test
tube, 1 ml of ImM Acetyl-tranexamic acid
solution was added. The final concentration
of the GSH and Acetyl-tranexamic acid in a
test tube was 500 uM. A control for 1 mM
GSH with the final concentration of 500 uM
was also prepared.
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FIG. 4: Effect of Acetyltranexamic acid
on the concentration of GSH.

The effect of Acetyl Tranexamic
acid on the chemical status of GSH was
studied in terms of determination of
concentration of GSH in the mixture
containing 500 uM Acetyl tranexamic acid
by a well known ELLMAN’s*® method, as
mentioned above (standard curve for GSH).
The absorbencies were read at 0, 30, 60 and
90 minutes after mixing. The concentration
of GSH was determined from the GSH
standard curve and is shown in the FIG.4

Effect of different concentrations of acetyl
tranexamic acid on the chemical status of
Glutathione

To 1000 pl of 1 mM GSH in three
separate test tubes, 1000 ul, 800 ul and 600
pul of 1 mM. Acetyl-tranexamic acid
solutions were added and further diluted
with phosphate buffer (pH 7.6) to 1 ml. The
tubes were shacked and incubated for 5
minutes with the final concentrations of
GSH in each test tube were 500 uM and that
of Acetyl-tranexamic acid were 500 uM and
400 uM and 300 puM respectively. A control
for 1 mM GSH with the final concentration
of 500 uM was also prepared.
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FIG. 5: Effect of different concentrations
of Acetyl tranexamic acid on the chemical
status of GSH.

The effect of different concentration
of Acetyl-tranexamic acid on the chemical
status of GSH was studied for the
determination of concentration in the
mixture by a well-known ELLMAN’s®
method as mentioned above (standard curve
for GSH). The absorbances were read at 0,
30, 60, and 90 minutes after mixing. GSH
concentration was determined from the GSH
standard curve and is shown in the FIG.5

Effect of Phthaloyl Tranexamic Acid on the
Chemical Status of Glutathione'’

To 1000 pl if 1 Mm GSH in a test
tube, 1 ml of 1 mM Phthaloyl-tranexamic
acid solution was added. The final
concentration of the GSH and Phthaloyl-
tranexamic acid in a test tube was 500 uM. a
control for 1 mM GSH with the final
concentration of 500 uM was also prepared.

Fs

w
2

w

4}

- - (M [
o
.

Concentration (mM)

o

e -

30 60 90
Time (Minutes)

(=1

FIG. 6: Effect of Phthaloyltranexamic
acid on the concentration of GSH

The effect of Phthaloyl-tranexamic acid on
the chemical status of GSH was studied in
terms of determination of concentration of
GSH in the mixture containing 500 pM
Phthaloyl-tranexamic acid by a well-known
ELLMAN’s*® method, as mentioned above
(standard curve for GSH). The absorbencies
were read at 0, 30, 60 and 90 minutes after
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mixing. The concentration of GSH was
determined from the GSH standard curve
and is shown in the FIG.6

Effect of different concentrations of Phthaloyl
Tranexamic Acid on the chemical status of
Glutathione

To 1000 pl of 1 mM GSH in three
separate test tubes, 1000 ul, 800 ul and 600
pul of 1 mM. Phthaloyl-tranexamic acid
solutions were added and further diluted
with phosphate buffer (pH 7.6) to 1ml. The
tubes were shacked and incubated for 5
minutes with the final concentrations of
GSH in each test tube were 500 uM and that
of Phthaloyl Tranexamic acid were 500 uM
and 400 uM and 300 puM respectively. A
control for 1-mM GSH with the final
concentration of 500 uM was also prepared.
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FIG. 7. Effect of different concentrations
of phthaloyltranexamic acid on the
chemical status of the GSH.

The effect of different concentration of
Phthaloyl-tranexamic acid on the chemical
status of GSH was studied for the
determination of concentration in the
mixture by a well-known ELLMAN’S*
method as mentioned above (standard curve
for GSH). The absorbances were read at 0,
30, 60, and 90 minutes after mixing. GSH
concentration was determined from the GSH
standard curve and is shown in the FIG.7.

RESULTS AND DISCUSSION

ISSN 0974-2441

Effect of Tranexamic acid, and its
derivative 1i.e. Acetyltranexamic acid &
Phthaloyl tranexamic acid, on the
glutathione were studied in term of the
determination of  concentration of
Glutathione.

Tranexamic acid caused an increase
in the concentration of GSH. This increase
and decrease in the concentration of GSH
was time dependent are shown in FIG. 2 and
3. Effect of Acetyltranexamic acid was
studied, this complex caused decrease in the
concentration of GSH, while concentration
of GSH decreases slightly during 30, 60, &
90 minutes as shown in the FIG..4 and 5.
Effect of Phthaloyl tranexamic acid was
studied, this complex caused decrease in the
concentration of GSH, while concentration
of GSH decreases slightly during 30, 60, and
90 minutes as shown in the FIG.6 and 7.

There 1is increasing interest in

Glutathione due to its varied Physiological
and pharmacological properties including
detoxification through participation in the
redox system, activation of SH — enzymes,
co-enzymatic action and conjugation, for
instance formation of marcapturic acid.”’, as
we know that GSH has strong anti—oxidant
property, while Tranexamic acid is the
derivative of amino acid lysine. This drug
shows the inhibition of the proteolytic
activity of plasmin and the conversion of
plasminogen to plasmin by plasminogen

30-34.

activators They show good hemostatic

. 40 .
allergic and  anti-
35-38

action,  anti-

inflammatory effect. & anti cancer

activity’' ™, while glutathione is also known
as NATURAL DRUG' and best ANTI-
OXIDANT?, thus it was of interest to study
the interaction of these drugs in vitro to
establish further scientific data. This
scientific data about the interaction and the

effect of Tranexamic acid, on the chemical
31
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modulation of GSH will enable us to
understand further the role of Tranexamic
acid and GSH and strengthen our knowledge
about there therapeutic uses in many
diseases.

Effect of Tranexamic Acid, Acetyl
Tranexamic  Acid and  Phthaloyl
Tranexamic Acid on the chemical status
of GSH

In this research work the effect of
Tranexamic acid, acetyltranexamic acid on
the chemical status of GSH was also studied
in terms of determination of concentration of
GSH at Amax 412 nm. This A 412nm is
being used for the determination of GSH
concentration especially thiols in samples by
a well-known ELLMAN’S®™ method.
During this study, it is found that
Acetyltranexamic acid and
Phthaloyltranexamic  acid was  more
effective in lowering of thiols than
Tranexamic acid itself. Acetyltranexamic
acid and Phthaloyltranexamic acid probably
played a role to oxidize GSH to GSSG. This
perhaps has occurs in the presence of air
oxygen. The following sequences of
reactions are suggested.
GSH + acetyl Tranexamic acid. :; GS-Acetyl
Tranexamic acid
GSH + Phthaloyl Tranexamic acid. <+— Gs-

L —>

Acetyl Tranexamic acid
Hence «—
GSH+)2Acetyl Tranexamic acid —p.  GSSG
+ H20
GSH +1/2 Phthaloyl Tranexamic acid

/"

GSSG + H20

To summarize Acetyltranexamic acid and
Phthaloyltranexamic acid oxidized GSH to
GSSG in the presence of air oxygen.
Therefore it is essential that thiols especially
GSH concentration determination be done in
the atmosphere to avoid oxidation of thiols
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or GSH to a greater extent. This will give us
correct results instead of false results. These
results also suggested that there was a
possibility of formation of intermediate or
conjugate between Acetyltranexamic acid
and  Phthaloyltranexamic and  GSH.
However it was not possible to estimate or
determined those conjugates under those
conditions. Since both GSH and Phthaloyl
Tranexamic acid are biologically active
compounds. It was of interest to study the
possible interaction of these two compounds
in vitro as a model of in vivo interaction.

GSH determination may be an
important indicator of pharmacological
action or toxic symptoms of chemical
substances or a drug. Further study is
required to understand and confirm reactions
given above for further role GSH and
therapeutic evaluation of Acetyl tranexamic
acid and Phthaloyltranexamic acid in many
diseases. This will help to explain and
understand a variety of pharmacological
properties of this complex.
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