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THE EFFECTS OF 5,5'-BUTANE-1,4-DIYLBIS{2-[ (4-BENZYLPIPERAZIN-1
YL)METHYL]-4-ETHYL-2,4-DIHYDRO-3H- 1,2,4-TRIAZOLE-3-THIONE} ON MDA
LEVEL AND VITAMINS IN SERUM, LIVER AND KIDNEY OF RATS

ABSTRACT
The 1,2,4-triazole and its derivatives were reported to exhibit
various pharmacological activities. Mannich Dbases possess potent

biological advantages due to being antibacterial, antifungal, anti-
inflammatory, antimalarial and. They also have pesticide properties.
As previously reported, Mannich bases derivatives were synthesized
[1]. In this study, the effects of newly synthesized a Mannich base
compound  which contain bis-1,2,4- triazole on the level of
malondialdehyde (MDA) and antioxidant vitamins (A,E,C) of the serum,
liver and kidney of rats have been investigated. Besides, the level
of malondialdehyde and vitamins has been determined by HPLC. Compared
to the control group, the compound showed satisfactory performance.
Keywords: 1,2,4- Triazole, Mannich Bases, Vitamin,
Serum, Kidney, Liver, Rat

5,5'-BUTANE-1,4-DIYLBIS{2-[ (4-BENZYLPIPERAZIN-1YL)METHYL]-4-ETHYL-
2,4-DIHYDRO-3H- 1,2,4-TRIAZOLE-3-THIONE} MANNICH BAZININ FARELERIN
BOBREK, KARACIGER VE SERUMLARINDAKI MDA VE VITAMIN DUZEYLERINE ETKIiISi

OZET
1,2,4-triazol ve tirevlerinin c¢esitli farmakolojik aktivite
gosterdigi bildirilmistir. Mannich Dbazlar antibakteriyel, anti-

enflamatuar, antifungal, sitma ve pestisit 0Ozellikleri gibi gliclid
biyolojik aktivitelere sahiptir. Mannich bazlari tlrevleri daha O&nce
bildirildigi gibi yeniden sentezlendi[l]. Bu ¢alismada, bis-1,2,4 -
triazol iceren Dbir Mannich bazi Dbilesiginin farelerin serum,
karaciger ve Dboébreklerindeki malondialdehit (MDA) ve antioksidan
vitaminler (A,E,C) seviyelerine olan etkileri incelendi.
Malondialdehit diizeyi ve vitaminler HPLC tarafindan Dbelirlendi.
Bilesik kontrol ile karsilastirildiginda iyi aktivite gdsterdi.
Anahtar Kelimeler: 1,2,4- Triazol, Mannich Baz, Vitamin,
Serum, Karaciger, Bobrek, Fare
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1. INTRODUCTION (GIRIiS)

In recent years, heterocyclic compounds and their analogues and
derivatives have been of strong interest to researchers due to their
useful biological and pharmacological properties [2].

The literature review shows that 1,2,4-triazole has a wide
spectrum of biological advantages. In particular, compounds having 1,
2,4-triazole nucleus are known to have an excellent anti-bacterial,
anti-fungal, anti-tubercular, anti-oxidant, anti-cancer, anti-
inflammatory, analgesic, anti-convulsant, anxiolytic effect [3].

A great number of literatures have shown that Mannich bases are
of a strong biological nature, which can be summed up 1in being
antibacterial, antifungal, anti-inflammatory, antimalarial and
pesticide properties [1 and 5]. The 1,2,4-triazole and its derivatives
were reported to exhibit various pharmacological effects 1-4. Some of
the drugs present nowadays such as ribavirin, rizatriptan, alprazolam,
fluconazole and itraconazole are the Dbest examples for potent
molecules possessing triazole nucleus [1, 6 and 10].

The main purpose of this study was to assess the MDA level and
antioxidant vitamins (A, C and E vitamins) in liver, kidney and serum
of experimental and control group rats then compare these with
different Mannich Dbases, which contain bis-1,2,4- triazole groups
according to the control.

2. RESEARCH SIGNIFICANCE (CALISMANIN 6NEMi)

The 1, 2, 4-triazole, which is a heterocyclic compound with five
members, contains two carbons and three nitrogens with the molecular
formula of C,H3N;. It also has two tautomeric forms. 1H and 4H-1,2,4-
triazole 1is regarded as a pharmacologically crucial nucleus. The
literature review demonstrates that 1,2,4-triazole has a wide range of
biological activities. Compounds with 1,2,4-triazole nucleus are
especially renowned for their distinguished antibacterial, antifungal,
ant tubercular, antioxidant, anticancer, anti-inflammatory, analgesic,
anticonvulsant, anxiolytic effects [5 and 6]. As a result of their
beneficial biological and pharmacological characteristics,
heterocyclic compounds along with their equivalents and derivatives
have recently drawn a great deal of attention.

3. EXPERIMENTAL METHOD (MATERYAL VE METOD)

3.1. Animal Treatments (Hayvan Uygulamalari)

The following experiments were approved by the Ethical Committee
for the care and use of laboratory animals in Firat University.
Experiments were performed 4-6 times per week on male Long Evans rats,
weighing 150-200g. They were allowed unrestricted access to food and
water. Room temperature was maintained at 22+42°C with a 12-hour’s
light-dark cycle. The animals were randomly divided into two groups
(the Control and L groups) with each group containing five rats. The
Mannich Dbases, which contain bis-1,2,4-triazole derivatives were
diluted with corn o0il in such a manner that their amount would be
below 10% as dimethylsulfoxide (DMSO) also dissolved [9].

Animals were divided into one control group and another
implementation group, with five rats in each group. DMSO, diluted
using corn oil only, was injected to the control group. 0.5 ml DMSO
including 25 mg/kg was injected subcutaneously to derivates groups for
thirty days with a three-day interval throughout the test.

These procedures were repeated for thirty days after which time
each experimental rat was anesthetized and decapitated and Dblood
samples were collected in tubes and stored in -20°C prior to the
biochemical analysis. Blood samples centrifuged at 4500xg for 10
minutes, and the serum was separated to get tested for vitamins and

30



Parlak, A.E., Celik, S., Karatepe, M. and Koparir, M. PQ oY
NWSA-Physical Sciences, 340070, 10, (2), 29-36. NS

MDA. Besides, livers and kidneys were removed for vitamins and MDA
analyses. 300 mg liver, 300 mg kidney tissue samples were homogenized
in 3 ml acetonitrile/methanol/isopropyl alcohol-containing (2:1:1,
v/v/v) tubes and the samples were vortexed for thirty seconds and
centrifuged at 6000xg for 10 minutes. Supernatants were transferred to
the auto-sampler vials of the HPLC instrument ([1, 11, 12, 15, 18 and
327.

3.2. Chemicals (Kimyasallar)
All solvents were of analytical-grade reagents. The Mannich

bases containing bis-1,2,4-triazolederivatives, used in the
applications, were synthesized and characterized by Koparir et al.
[1]. The structure of derivatives and IUPAC Nomenclature are below

(Fig. 1 and Tab.1l).

Figure 1. Chemical structure of L compound
(Sekil 1. L bilesiginin kimyasal formiilii)

Table 1. IUPAC Nomenclature of compound L.
(Tablo 1. L bilesidinin adlandirilmasi)
5,5'-Butane-1,4-diylbis{2-[ (4-benzylpiperazin-1-yl)methyl]-4-
ethyl-2,4-dihydro-3H- 1,2,4-triazole-3-thione}

3.3. Analytical Methods (Analitik Metotlar)

The 1liquid chromatographic system (Shimadzu) consisted of two
LC-20AD pumps, aDGU-20A5 degasser, a Sil20A auto sampler, a CTO-10As
VP column oven, an SPD-M20A DAD system, and an RF-10AXL Fld system.
The two detectors were connected in series.

3.3.1. Determination of Tissues Vitamin C and MDA Levels
(Dokularda C Vitamini ve MDA Diizeylerinin Belirlenmesi)

0.3 grams of liver and kidney tissue samples were taken and
homogenized in a mixture of 1.5 ml of HCl1O, (0.5 M) and a 1.5 ml of
distilled water. Following this step, tissue samples were centrifuged
at 4500 rpm for 25 minutes. After the mixture centrifuged, 20 upl of
samples were carefully taken from supernatants and injected into the
HPLC system. The detection was performed at 254 nm for vitamin C and
MDA. Results were calculated as ug/g MDA tissue and as ug/g for C
vitamin [15 and 30].

3.3.2. Determination of Tissues Vitamin A and E Levels
(Dokularda A ve E Vitamini Dizeylerinin Belirlenmesi)

0.3 grams of liver and kidney tissue samples were taken and 4 ml
of ethyl alcohol (containing 1%H,S0O4) were added for precipitated
proteins. After vortexing, the samples were centrifuged at 4500 rpm
for 25 minutes. After the mixture centrifuged, 0.3 ml of n-hexane was
added and the tubes were vortexed and centrifuged once more. At the
end of the centrifugation process, the hexane was taken carefully to a
glass tube and 0.3 ml of n-hexane was added and centrifuged one more
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time. The Hexane phase was then caused to evaporate with nitrogen flow
and the residue was made to dissolve in 100 pL of methanol and 20 nl
of sample were injected into the HPLC system. The detection was
performed at 326 nm for vitamin A, and 296 nm for vitamin E. The
results of the analysis were expressed as pg/g [15, 30 and 33].

3.3.3. Determination of Serum Vitamin C and MDA Levels
(Serumda C Vitamini ve MDA Dizeylerinin Belirlenmesi)

A volume of 0.3 ml of serum sample was taken then 0.3 ml of 0.5
M HClOywas added for precipitated proteins. This mixture was then
vortexed by adding pure water to the total 1 ml volume. After 15
minutes, the mixture centrifuged (2500 rpm/min) and then 20 pl of
samples were cautiously taken from above supernatants and were
injected on the HPLC. The detection was performed at 254 nm for
vitamin C and MDA. At the end of the procedure, results were
calculated as pg/mL for MDA and C vitamin [16].

3.3.4. Determination of Serum Vitamin A and E Levels

(Serumda A ve E Vitamini Diizeylerinin Belirlenmesi)

0.3 ml of serum samples was taken and 0.3 ml of ethyl alcohol
(containing 1%H,S0y) was added for precipitated ©proteins. After
vortexing, the samples were centrifuged at 2500 rpm for 5 minutes.
When the mixture finally centrifuged, 250 upl of n-hexane were added
and the tubes were vortexed and centrifuged once again. At the end of
the centrifugation process, the hexane was gently taken to a glass
tube and 250 pl of n-hexane were added and centrifuged one more time.
Similar to the previous steps, the Hexane was caused to evaporate with
nitrogen flow and the residue was made to dissolve in a 100 pl of
methanol and 20 pl of sample were injected into the HPLC system. The
detection was performed at 326 nm for wvitamin A, and 296 nm for
vitamin E. Results were calculated as pg/mL for A and E vitamins [17,
18, 30 and 33].

3.4. Statistical Analysis (istatistiksel Analizler)

For a statistical analysis, the SPSS 15.0 software program was
utilized. The experimental results were reported as mean * S.D. The
comparison between the experimental group and the control one was
drawn, using ANOVA and LSD tests.

4. FINDINGS (BULGULAR)
4.1. Tissues Vitamin A,E,C and MDA Levels
(Dokularda Vitamin A,E,C ve MDA Diizeyleri)
All results of liver tissues are presented in Table 2.

Table 2. The contents of vitamins (A,C,E) and MDA levels in
the liver tissues of the rats belonging to both the experimental
and control groups
(Tablo 2. Deney ve kontrol grubu rat karacier dokularinda vitamin
A,E,C ve MDA diuzeyleri)

Groups
Parameters
Control L
C Vitamin (ng/g) 20,72+1,47° 21.10+0.84°
MDA (pg/g) 4,96+1,08 3.10+0.31
A Vitamin (ug/g) 0,24+0,01° 0.2340.01°
E Vitamin (pg/g) 0,55+0,06%" 0.57+0.01%°

a-b Mean values with different superscripts found on the same row are significantly
different. *P<0.05; NI; unimportant p>0.05, P: Statistical values
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Vitamin C level significantly increased in the liver tissue in
the L-treated groups when compared to the control group. However,
Vitamin A level was similar in the L-treated group when compared to
the control group, while vitamin E level increased in the L-treated
group. MDA level decreased in both the 1L and control groups and
statistical differences were shown, compared to control group.

Table 3. The contents of vitamins (A,C,E) and MDA levels in the kidney
tissues of the rats belonging to both the experimental and control
groups

(Tablo 3. Deney ve control grubu rat bobrek dokularinda vitamin A, E,
C ve MDA dizeyleri)
Groups
Parameters Control I
C Vitamin (pg/qg) 9,26%+1,09 8.76+x0.29
MDA (ug/g) 2,90+0,05% 2.44+0.16"
A Vitamin (ug/g) 0,24+0,02% 0.23+0.05°
E Vitamin (ng/qg) 0,74+0,06" 0.85+0.03%

a-b Mean values with different superscripts on the same row are significantly different.
*P<0.05; NI; unimportant p>0.05, P: Statistical values

Vitamin C level decreased in the kidney tissues in the L-treated
group and statistical differences were shown when compared to control
group. Vitamin A level was similar in the L-treated groups, but not
when compared to the control group. Vitamin E level increased at the
L-group, as well as when compared to the control one. The MDA level
decreased in the L-treated group when compared to the control one.

4.2. Serum Samples Vitamin A, E, C and MDA Levels
All results are shown in Table 4.

Table 4. The contents of vitamins (A,C,E) and MDA levels in the serum
of the rats of both the experimental and control groups

(Tablo 4. Deney ve kontrol grubu rat serumda vitamin A,E,C ve MDA
diizeyleri)
Parameters Groups
(pg /mL) Control L
C Vitamin 4,00+0,19° 4.36+0.15%
MDA 0,57+0,02° 0.49+0.03"
A Vitamin 0,57+0,02° 0.59+0.02°
E Vitamin 3,34+0,20%° 3.72+0.05%

a-b Mean values with different superscripts on the same row are significantly different.
*P<0.05; NI; unimportant p>0.05, P: Statistical values

In the serum samples, vitamin A, and C level was of similar
values 1in the L-treated group when compared to the control one. The
level of vitamin E significantly increased in the L-group than in the
control group. Also, MDA level decreased in the L-treatment group than
in the control one.

5. CONCLUSION AND RECOMMENDATIONS (SONUCLAR VE éNERiLER)

Reactive oxygen species, particularly free radically induced
lipid peroxidative tissue damage, have been implicated in the
pathogenesis of various diseases. Lipid peroxidation is assessed in an
indirect manner by the measurement of secondary products, such as
malondialdehyde (MDA) [18 and 28]. MDA is a three-carbon, low
molecular weight aldehyde and a spontaneous, breakdown product of
peroxides, which can be produced from free radical attack on poly
unsaturated fatty acids [17 and 20]. The determination of MDA 1is one
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of the most commonly used methods for monitoring lipid peroxidation
[18, 20 and 29]. Several methods are available for the quantification
of MDA in biological samples. Despite being simple and reproducible,
the frequently used TBA method is fairly sensitive, however, not
specific [20, 21 and 29]. Recently, vwvarious HPLC methods have been
applied to improve the specificity of the MDA method [20, 25 and 29].

Vitamin A has multiple functions: Firstly, it is important for
growth and development, as well as the maintenance of the immune
system and good vision [26]. Both vitamin E and C react rapidly with
organic free radicals, and it is widely accepted that the antioxidant
properties of these compounds are partially responsible for their
biological activity. Nevertheless, vitamin E 1is considered more
lipophilic than vitamin C, and it has been found to be the most potent
antioxidant in Dbio-membranes, particularly with respect to lipid
peroxidation. Penetration into a precise site 1in the membrane is
probably a significant characteristic of the protection against highly
reactive radicals [28, 31 and 32].

In this study, MDA and antioxidant vitamins were both detected
in the serum and the liver and kidney tissues obtained from healthy
rat tissues by HPLC. According of our study results for liver and
kidney tissues and in serum, compounds L reduced the MDA Ilevel
compared to the control group. Also the L-compound increased vitamin C
level and showed closely similar vitamin A and E levels compared to
the control group. The results concluded that compounds L, with
benzylpiperazine moiety, exhibited the best biological effects. Thus,
it was concluded that the presence of the benzylpiperazine moiety was
found to be highly essential for effective biological activity. The
structure and Dbiological activity relationship of title compound
showed that the presence of Dbiologically active groups such as
benzylpiperazine group, attached to the triazole ring of the title
compounds, 1is responsible for satisfactory antioxidant activity. We
suggested that it is useful to use medicines that contain piperazine
moieties

In conclusion, the result study reports the successful
biological activity of a new Mannich base compound, which contains
bis-1,2,4-triazole groups. The antioxidant activity revealed that the
tested compound has good antioxidant effects, which may be due to the
presence of piperazine moiety. Hence, it 1is concluded that there 1is
ample scope for further study.
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