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Introduction
Cancer considered as a serious human health problem despite 

much progress in understanding its biology and pharmacology. 
Consequently, the design of new structures of antitumor agents 
is one of the most urgent research areas in contemporary medic-
inal chemistry. Cancer results from the fast creation of abnormal 
cells that spread to adjacent parts of the body and extend to other 
organs, this process is called metastasis. Metastasis is the major 
reason for cancer deaths [1].Thiazole derivatives were studied as 
potential anticancer drug [2,3]. Moreover, Triazole derivatives act 
as free radical scavengers and antioxidants, inhibiting lipid peroxi-
dation and oxidative DNA damage, where the phenolic (-OH) is the 
more active group of Triazole derivatives plays a major role in the  

 
activity of Triazole derivatives [4]. Also there are a variety of mech-
anisms for the antitumor action of Thiazole derivatives, acting on 
cancer bio targets, such as inosine monophosphate dehydrogenase 
(IMPDH) [5] and apoptosis inducers [6]. Inhibition of this enzyme 
results in a decrease in guanosine triphosphate (GTP) and deox-
yguanosine triphosphate (dGTP) biosynthesis, producing inhibition 
of tumor cell proliferation. Multiple classes of Thiazole derivatives 
such as Schiff bases, mono-, di-, tri-, and heterocyclic substituents 
that possess anticancer activity have been exemplified. This molec-
ular modeling of compounds predicts enhanced anticancer activity 
of the modified structures. So some new heterocyclic compounds 
containing a Thiazole ring were synthesized and used as anticancer 
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Abstract 
Background: Thiazole derivatives exhibited satisfactory antitumor activity towards various types of cancer. 

Purpose: The present study was designed to evaluate the bioactivity of new synthesized Thiazole derivative against animal carcinogenesis 
“Ehrlich carcinoma)” (EAC) in mice through antioxidant status and regulation of apoptosis process. 

Methods: To evaluate these effects we have explored the Thiazole effect on the survival time of tumor-bearing animals, tumor weight, count of 
viable EAC cells, apoptosis induction, antioxidant activity, liver enzymes and renal function compared to Cisplatin (CDDP) as a standard anticancer 
drug. 

Results: Thiazole demonstrated an inhibitory effect on Ehrlich ascites cells in vivo by increasing in life span of Ehrlich–bearing mice, decrease in 
tumor volume and count of viable cells compared to control. Also revealed that Thiazole directed Ehrlich cells toward apoptosis by up regulation of 
BAX and down regulation of Bcl2 and PARP compared to Positive control groups. Treatment with Azole significantly decreased MDA level Meanwhile 
GSH and SOD Activity were significantly increased Compared to positive control group. While this compound showed hepatotoxicity which indicated 
that by increases in ALT and AST activities, and slight changes in kidney functions. The anti-tumor mechanisms may be mediated by up regulation of 
BAX and down regulation of Bcl2 and PARP compared to Positive control group.

Conclusion: Thiazole is a unique template that has anti-tumor mechanisms may be mediated by preventing oxidative damage, induction of 
apoptosis and improved animal chances of survival but clinical trials will be needed for development of Thiazole derivatives as cancer therapy.
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with minimizing side effect and adverse effect. It also has large area 
for research with same biological activity. The beneficial Thiazole 
derivatives possessing anticancer activity will reignite the interest 
of medicinal chemists in Thiazole and their derivatives [7].

Apoptosis is a process of programmed cell death which is a vi-
tal component of various processes including normal cell turnover, 
hormone-dependent atrophy, and chemical-induced cell death. 
Dysregulation of apoptotic signaling and inappropriate apopto-
sis (either too little or too much) is a factor in many diseases in-
cluding many types of cancer. Cancer involves too little apoptosis 
(e.g., either by virus infection or by DNA mutations such as p53 
and Bcl-2). The induction and execution of apoptosis require the 
cooperation of a series of molecules including signal molecules, 
receptors, enzymes and gene regulating proteins. Anti-apoptotic 
proteins regulate apoptosis by blocking the mitochondrial release 
of cytochrome-c, the pro-apoptotic proteins act by promoting such 
release. Balance between the pro- and anti-apoptotic proteins that 
determines whether apoptosis would be initiated [8]. 

The aim of this work was to investigate the antitumor activity 
and antioxidant status of Newly Synthesized Azole; against Ehrlich 
ascites carcinoma (EAC) tumor in mice. Furthermore, the effect of 
Azole derivative on the induction of apoptosis, proapoptotic (BAX), 
antiapoptotic (Bcl-2) and PARP was evaluated in an attempt to un-
cover the possible mechanism of action of such compound.

Materials and Methods

Chemicals

1.	 New synthetic compounds (Thiazoles). 

2.	 Cisplatin (CDDP) is a Platinum compound (cis-Diam-
minedichloroplatinum), [9]. It was used as a standard anticancer 
drug. Cisplatin (MYLAN 10 mg), 10ml (1mg/ml)) was injected in-
traperitoneally to mice at a dose of 10 mg/kg body weight [10].

Determination of median lethal dose (LD50)

LD50 of azole was determined according to (11) five animals, 
which are distributed into five groups of one animal each. The an-
imals are administered higher doses (10, 25, 50, 100 and 150 mg/
kg) of test substance and then observed for 24 hours for behaviour 
as well as mortality.

Then the LD50 is calculated by the formula:

D0 = Highest dose that gave no mortality,

D100 = Lowest dose that produced mortality.

Experimental Animals:Studies were carried out using a total 
of The 120 adult female Swiss albino mice weighted (20-25g) pur-
chased from animal House of the National Research Center, Dokki, 
Giza, Egypt, were used throughout this study, animal care followed 
the guidelines of the National Research Council . The animals were 
housed (animal house, faculty of Science, Damietta University) in 

specific pathogen-free conditions with an alternating12-hour light, 
dark cycle at ambient temperature of 20 ± 1 _C. Standard diet, com-
mercial feed pellets and tap water were freely available.

Tumors Cells: Ehrlich ascites carcinoma (EAC) cells were ob-
tained from Cancer Biology Section, National Cancer Institute, Cai-
ro, Egypt. The Ehrlich tumor line was maintained, till the time of 
the experiment in female Swiss albino mice by serial (I.P) passage 
of 2.5×106 cells/mouse at 7-10 days intervals.

Experimental design: A total number of 120 adult female 
Swiss albino mice weighing 20-25 g were randomly assorted into 8 
groups (n=15/group) as follows:

1)	 Group (1): were injected (I.P) with sterile saline (0.2 ml /
mouse) for 10 days (day after day) act as a negative control. 

2)	 Group (2): DEMSO were injected (I.P) with sterile Damson 
(0.2 ml /mouse day after day for 10 days). 

3)	 Group (3): were inoculated (I.P) with (EAC) cell line, (2.5× 
106 cells/ 0.2 ml /mouse) once in the first day act as a Positive 
control. 

4)	 Group (4): (Thiazole control) were injected were injected (I.P) 
with 200 μl of Azole for 10 days in a dose (50 mg / kg body wt. 
/ day after day). 

5)	 Group (5): (EAC + cisplatin) were inoculated (I.P) with (EAC) 
like the EAC control group, then injected with cisplatin in a 
dose (10 mg / kg body wt. , 0.2 ml /mouse day after day for 10 
days) as standard anticancer drug. 

6)	 Group (6): (EAC + Thiazole 25 mg) were inoculated (I.P) with 
(EAC) like the EAC control group, then injected (I.P) with 200 
μl of Azole for 10 days in a dose (25 mg / kg body wt. / day 
after day). Group (7): (EAC + Thiazole 50 mg) were inoculated 
(I.P) with (EAC) like the EAC control group, then injected (I.P) 
with 200 μl of Azole for 10 days in a dose (50 mg /kg body wt. 
/day after day). 

7)	 Group (8): (EAC + Thiazole 75 mg) were inoculated (I.P) with 
(EAC) like the EAC control group, then injected (I.P) with 200 
μl of Azole for 10 days in a dose (75 mg / kg body wt. / day 
after day). After 10 days, the blood samples and EAC cells were 
collected from mice to measure tumor cell count and other pa-
rameters. Also, liver tissues were collected from animals for 
histological study.

8)	 Cell viability and Counting of EAC cells: The viability of 
EAC cells was determined by the Trypan Blue Exclusion Meth-
od [12], where the total and viable cells (non-stained) were 
counted at magnification x40; as the number of cells/ml was 

determined in studed groups.

Evaluation of Tumor weight: The weight of mice was estimat-
ed before and after withdrawal of EAC fluid and the deference is the 
increase in weight and expressed in grams.
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Evaluation of Tumor volume: The volume of the EAC was de-
tected by measuring tube in milliliters (ml) [13].

Determination of Percentage increase in life span (%ILS): 
Mean survival time (MST) and %ILS for each group were calculated 
according to the following formula [14], MST= (no. of days to 1st 
death + no. of days to last death)/2

%ILS= [(MST of drug group / MST of control group)-1] × 100

Biochemical analysis

Blood samples were collected after overnight fasting for bio-
chemical Analysis. Sera were separated by centrifugation at 3000 
x g for 10 min at room temperature and kept frozen (-25οC) until 
analysis.Alanine transaminase (ALT), aspartate transaminase (AST) 
[15] and ALP alkaline phosphatase activities [16] and the concen-
tration of creatinine [17] and urea [18] in serum were determined 
by colorimetric methods according to manufacturer’s instructions 
(Spinreact,Spain) using semi-automated biochemistry analyzer 
5010 photometer (Boehringer Mannheim). 

Evaluation of antioxidant parameters

The activity of Super oxide dismutase (SOD) [20], reduced glu-
tathione (GSH) [19] and malondialdehyde (MDA) [21] levels were 
determined by commercial kits (Biodiagonistics, Egypt) according 
to manufacturer’s instructions.

Determination of molecular markers

Determination of serum apoptosis-related proteins proapop-
totic BAX. (Rat Apoptosis Regulator (BAX), antipoptotic Bcl2 pro-
tein (Rat B-cell CLL/lymphoma 2 (BCL2)) and PARP levels (Rat 
poly-ADP-ribose polymerase) as a prognostic indicator for cancer 
was performed using ELIZA technique (solid phase sandwich ELISA 
assays) by commercial kits (MyBioSource) according to manufac-
turer’s instructions. 

Histopathology evaluation

The remaining portion of the same liver tissue was dissected 

and fixed in 10% formal saline embedded in paraffin, sectioned and 
stained with Hematoxylin and Eosin (H&E).

Statistical Analysis

 Statistical analysis was carried out using SPSS program ver-
sion 14 [22]. Data were expressed as mean ± SE. Student (t) test 
and One-way ANOVA test were performed to detect the significance 
variation between test groups and control.

Results

LD50 of thiazole

 In vivo toxicity study revealed that LD50 of azole was recorded 
at 100 mg/kg.

Dose response on EAC count

The most effective doses were finding to be 2550and 75 mg/kg 
for azole and 10 mg/kg for cisplatin as this dose reduced the num-
ber of EAC cells in treated mice group up to 45%62.5 %75% and 
85% of EAC cells compared to positive control group.

Effect of azole on tumor volume, count EAC cells and life 
span prolongation

 The number EAC cells decreased by 75% (P<0.001)(50±5) mil-
lion cell in 1ml with EAC treated with compound in concentration 
of 75mg. decreased by 62.5%(P<0.001) (50±5) million cell in 1ml 
after administration of azole50 and decreased by 45% (P<0.001) 
(90±5) million cell in 1 ml and became by azole 25, treated with 
cisplatin it became (30±7) by 85 %when compared to EAC control 
group. The mean volume of EAC in positive control group was found 
to be 2.5±0.5 (ml) as reported by [23].This value was significant-
ly decreased by 40%, 50.08%60 %and 72.3% in Azol 25, 50 and 
75 mg/kg and cisplatin treated groups; respectively. Moreover, the 
percent increase in life span reached 50%to reach 19 days (P<0.01) 
in the group 75.increase 46%by azole 50 to reach 18 daysand in-
creased by 26%by Thiazole 25 azole to reach 16.5 dayswhich re-
ceivedazole compared to EAC control group (Table 1).

Table 1: Shows effect of azole on tumor cell count, volume, Body weight difference and Life span or survival time. Data represented as mean ± stan-
dard division

  Saline DMSO EAC EAC*cisplatine EAC *25 mg Thiazole EAC *50 mg Thi-
azole

EAC *75 mg 
Thiazole

Thiazole 
50mg only

Tumor Cell Count 
(x106 cells/L) 0 0 200±12 30±7 90±5 75±6 50±5 0

Tumor Volume (ml) 0 0 .5±2.5 0.7±.1 1.5±.5 1.25±.5 1±.5 0

Body Weight Differ-
ence (gm) 4±.2 4.1±.3 10±1.2 5±.5 8±.5 6±.3 4.2±.7 4±.2

Life Span Days Over 
33 31 13 19 16.5 18 19 29

Effect of azole on biochemical parameters

Liver functions: AST, ALT and ALP activities in positive control 
group was significantly (p<0.001) increased, compared to negative 
control group, the elevation of liver enzymes is an index of impaired 

liver functions due to cancer as observed in EAC group. While treat-
ment with Azole 25, 50 and 75mg significantly (p<0.05) increased 
AST and ALT compared to negative control group and decreased 
(p<0.05) them compared to positive control group, while ALP was 
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highly (p<0.001). Cisplatin treatment slightly (p<0.05) increas-
es them compared to negative control group while significantly 
(p<0.01) decreases them for ALT, ((p<0.05) for AST and (p<0.001)
ALP compared to positive control group.Moreover, injection with 
DMSO vehicle only had no effect on them while Thiazole 50 mg only 
significantly (p<0.05) increased AST and ALT compared to negative 

control group, while ALP was highly (p<0.001) increased.

Serum kidney functions: Results of the present study demon-
strated that serum creatinine and blood urea levels were signifi-
cantly (p<0.001) increased in positive control group compared to 
negative control one. Moreover, treatment with Azole 25, 50 and 
75 mg and cisplatin significantly (p<0.001) increase serum cre-
atinine in a dose manner compared to negative control, and sig-
nificantly (p<0.001) decreased its level in comparison to positive 
control group, While blood urea levels were significantly (p<0.01) 
decreased in a dose of 50 and 75 mg and (p<0.05) in a dose of 25 mg 
and in cisplatin group. But DMSO vehicle had no effect of on kidney 

functions while Thiazole 50 mg only slightly increases serum creat-
inine (p<0.001) and blood urea (p<0.01) levels.

Effect of azole on the oxidative status

Positive control group showing significant increase in MDA level 
(p<0.001) while GSH and SOD activity were significantly (p<0.001) 
decreased compared to negative control group. Treatment with 
Azole 25, 50 and 75 mg and cisplatin significantly (p<0.001) de-
creased MDA level Meanwhile GSH was significantly (p<0.001) and 
SOD (p<0.01) increased Compared to positive control group. Com-
pared to negative control MDA level still significantly (p<0.001) 
increased in Azole 25, 50 mg groups but (p<0.05) in 75 mg group 
whileGSH and SOD significantly decreased (p<0.001) at 25 mg, 
(p<0.01) at 50 mg and 75mg for GSH but SOD Slightly (p<0.05) de-
creased. Moreover, MDA, SOD and GSH levels not affected signifi-
cantly by DMSO vehicle only while Thiazole 50 mg only significantly 
(p<0.05) decreased MDA level only(Table 2).

Table 2: Shows effect of azole on serum ALT, AST, ALP, Creatinine, Urea, MDA, GSH and SOD.

  Saline DMSO EAC EAC *cisplatin EAC *25 mg 
Thiazole

EAC *50mg 
Thiazole

EAC*75mg 
Thiazole

Thiazole 50 mg 
only

ALT (U/L) 41.4±0.3 42.4±0.3### 67.6±0.4*** 46.7±0.4## 57.4±0.7*# 62.3±0.5* 66.4±0.8* 50.4±0.5*#

AST (U/L) 47.4±0.3 48.3±0.3### 88.5±0.4*** 61.1±0.2*# 64.2±0.2*# 67.9±0.2*# 73.1±1.1*# 61.5±0.5*#

ALP (U/L) 64.1±0.6 71.6±0.5### 276.5±1.8*** 75.5±1.4*### 142.0±0.6***# 143.7±1.7***### 159.2±3.1***### 135.7±1.8***###

Creati-
nine(mg/dl) 0.87±0.02 0.88±0.02*### 1.7±0.04***### 0.92± 0.02***### 1.1±0.03***### 1.2± 0.017***### 1.25 ±0.06***### 0.91±0.03***###

Urea (mg/
dl) 44.7±0.2 45.8±0.2### 66.1±0.3***### 48.9±0.4*### 52.7±0.7*## 56.6±0.4**## 60.9±0.3**# 55.0±0.7**###

MDA (U/L) 0.16±0.01 0.17±0.01### 0.47±0.01*** 0.18±0.01*### 0.39±0.01***## 0.37±0.01***## 0.25±0.01***### 0.20±0.01*###

GSH (U/L) 0.37±0.02 0.36±0.01###0 0.11±.01*** 0.30±0.01### 0.19±0.04***### 0.26±0.02**### 0.29±0.02**### 0.33±0.06###

SOD(U/L) 0.55±0.01 0.51±0.01### 0.18±0.02*** 0.47±0.01*### 0.22±0.04***## 0.32±0.01**## 0.40±0.02*### 0.42±0.01###

Data presented as (Mean ± SEM).*, **, *** Significant at p < 0.05, p < 0.01 and p < 0.001, respectively compared to normal control group. #, ##, ### Significant 

at p < 0.05, p < 0.01 and p < 0.001, respectively compared to EAC control group.

Data presented as (Mean ± SEM).*, **, *** Significant at p<0.05, 
p<0.01 and p<0.001, respectively compared to normal control 

group. #, ##, ### Significant at p<0.05, p<0.01 and p<0.001, re-
spectively compared to EAC control group.

The effect of azole on anti-tumor parameters (BAX, BCL2 and PAPP)
Table 3: Show effect of azole on BAX, Bcl2 and PAPP.

  Saline DMSO EAC EAC *cisplatin EAC *25 mg 
Thiazole

EAC *50mg 
Thiazole

EAC*75mg Thi-
azole

Thiazole 50 mg 
only

BAX(ng/
mL)

0.47 ± 
0.08

0.45 ± 
0.01###

0.19 ± 
0.03*** 0.34 ± 0.01**## 0.23 ± 0.01**# 0.30 ± 0.08**## 0.35 ± 0.04**### 0.36 ± 0.01***##

Bcl2(ng/
mL)

0.28 ± 
0.01

0.26 ± 
0.01###

0.75 ± 
0.02*** 0.29 ± 0.02**### 0.41 ± 0.02***### 0.38 ± 0.02***### 0.31 ± 0.04**### 0.27 ± 0.04###

PARP(ng/
mL)

0.24 ± 
0.03

0.25 ± 
0.01###

0.42 ± 
0.01*** 0.26 ± 0.01### 0.33 ± 0.02***### 0.29 ± 0.01*### 0.28 ± 0.01*### 0.26 ± 0.03###

Data presented as (Mean ± SEM).*, **, *** Significant at p < 0.05, p < 0.01 and p < 0.001, respectively compared to normal control group. #, ##, ### 
Significant at p < 0.05, p < 0.01 and p

BAX level was highly significantly (p<0.001) decreased while 
BCL2 and PARP were significantly (p<0.001) increased in Positive 
control group. Treatment with Azole 2550and 75 mg and cisplatin 
significantly increased BAX butdecreased BCL2 and PARPcompared 

to Positive control groups, Furthermore, BAX, BCL2 and PARP levels 
not affected by DMSO vehicle only while Thiazole 50 mg only sig-
nificantly (p<0.001) decreased BAX and PARP levels Compared to 
negative control, but BCL2 level not affected (Table 3).
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Data presented as (Mean ± SEM).*, **, *** Significant at p<0.05, 
p<0.01 and p<0.001, respectively compared to normal control 

group. #, ##, ### Significant at p<0.05, p<0.01 and p<0.001, re-
spectively compared to EAC control group. (Figure 1,2)

Figure 1: Show effect of tumor volume and B.WT difference.

Figure 2: Show effect of tumor volume and B.WT difference.

Figure 3: (A) Negative control group lobule the hepatocytes are arranged as cords of cells connecting the portal tracts in the periphery to the 
central vein s (terminal branch of hepatic veins) Between cords of hepatocytes are a specialized. (B) DMSO like negative control group. (C) EAC 
.The degenerative and proliferative lesions and showed some histologic lesions such as individual hepatocellular necrosis cellular vacuolation 
and spongoisis hepatitis changes. (D) EAC with Cisplatin showing restoration of hepatic architecture with focal hemorrhage. (E) EAC with drug 
25mg Hepatocellular degeneration and necrosis were commonly seen as marked individhal cell ballooning degeneration with lysis. (F) EAC 
with drug 50mg Dilatations in sinusoids and cystic degeneration (characterized by large empty spaces in the parenchyma, often appearing to 
originate adjacent to Disse space) were commonly present. (G) EAC with drug 75 mg Partial restoration of architecture with inflammatory cells 
infiltrate. (H) Drug 50 only Hepatocellular vacuolation was a common change seen throughout the study, and was present in either discrete foci 
or in more diffuse distributions involving large portions of the parenchyma. As vacuolated foci often appeared mixed and further histochemical 
evaluation was not performed, they were all grouped under the more general heading.
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Discussion 
The present study was carried out to prove the efficacy of new 

Thiazole derivatives as antitumor effect on Ehrlich Ascites Carcino-
ma. Ehrlich ascites carcinoma is a spontaneous murine mammary 
adenocarcinoma adapted to ascites form and carried in outbred 
mice by serial intraperitoneal (i/p) passages [24], so it is used fre-
quently to study the antitumor efficacy of many EAC is prepared in 
mice as fluid to form ascetic tumor and inoculated in mice in groups 
with definite concentration by using cisplatin as classic standard an-
ti-cancer drug which linked to ability to crosslink with purine bases 
on the DNA to induce apoptosis in cancer cells. Cisplatin is one of 
the most potent anticancer drugs available today and is widely used 
in the treatment of many malignancies, including testicular, ovarian, 
bladder, head and neck, small cell and non-small cell lung cancers. 
However, its use is associated with severe side effects, such as acute 
nephrotoxicity and chronic neurotoxicity [25].Thiazole derivatives 
have prominent DNA-binding affinity [26]. Heterocyclic compound 
chemistry continues to be an explore field in the Pharmaceutical or 
organic chemistry and the importance of Thiazole derivatives lies 
in that they have occupied a unique position in heterocyclic chem-
istry, due to its various biological activities [27]. 

In vivo antitumor effectiveness toward EAC in mice. Three sub-
stantial measurements were detected for estimation of antitumor 
effectiveness of the Thiazole and cisplatin (reference agent). Life 
span of tumor bearing mice, tumor volume and count of viable cells. 
It was observed that a significant increase in life span of the EAC 
of treated mice. This increase in life span of tumor bearing mice, 
Decrease in tumor volume and count of viable cells are evidence for 
efficacy of Thiazole compound. Thus, the present results support 
the conclusion of [28] who studied the beneficial effects of triazol 
compounds which may able to increase cellular stress resistance.

After treatment with Thiazole Liver function values of enzymes 
ALT,AST and ALP were elevated gradually with increase of Thiazole 
concentration compared to negative control group, while cisplatin 
treatment decreased them near to the to negative control group. 
This was because of Thiazole compound has a cytotoxic effect re-
sults in liver injury causing elevation in secretion of liver enzymes 
that supported by histopathological examination of liver which 
was presented in either discrete foci or in more diffuse distribu-
tions involving large portions of the parenchyma. Similar obser-
vation which supports this was reported by [29] where found that 
although all Triazole benefits, it cause impairment of hepatocyte 
function will increase the activity/toxicity of low-clearance drugs 
which require metabolic detoxification by the liver. These hepato-
toxic reactions are among the most common, and potentially seri-
ous, adverse effects associated with triazole therapy. 

Current results revealed that, Thiazole treatment in a dose level 
of 25, 50 and 75mg, also cisplatin reduced the elevated levels of 
serum urea and creatinine compared to positive control group, but 
cannot down regulate them compared to negative control group, 

these was attributed to be due to deterioration in renal function. As 
apparent from our data in group (4) which treated with Thiazole 50 
mg only where showed a slight nephrotoxic effect. Similar obser-
vation which supports this was reported by [29] who also demon-
strated that Thiazole derivatives not recommended to be used in 
patients with renal impairment.

The human body has a complex antioxidant defense system 
which blocks the initiation of free radical chain reactions [30]. De-
generative diseases of aging as cancer are attributed to cell damage 
caused by free radicals [31]. Oxidative stress is the set of intracellu-
lar and extracellular conditions that lead to chemical or metabolic 
generation of reactive species. There is a balance between factors 
that exhibit antioxidant capability and those that exert oxidative 
stress [32]. Presence of MDA in excess is due to its oxidative dam-
age of lipoproteins, cell membrane and other lipid containing struc-
tures [33], and increased in carcinomatous tissue than in non-dis-
ease organs [34]. Oxidative stress decreases the GSH and changes 
the glutathione redox state of different tissues to GSSG, this increase 
may be caused by an increase in peroxide production by tumor cells 
that can lead to oxidation of GSH [35]. SOD Enzyme has a vital role 
in the follow up of cancer disease. These enzymes counteract the 
deleterious effect of Reactive Oxygen Metabolites (ROMs) such as 
singlet oxygen (1O2), super oxide anions (O2

●), Hydroxyl radical 
(0OH) hydrogen peroxide (H2O2). Several researches were consid-
ered SOD enzyme acts as antitoxins, anti-carcinogens and inhibitor 
at initiation, promotion and transformation of carcinogenesis [36].

As apparent from our data the treatment with Thiazole in a 
dose of 25, 50 and 75mg, try to reduce the MDA levelwhich gradu-
ally significant decreased by increasing the dose of treatment com-
pared to positive control group but cannot reach near the negative 
control level as treatment with cisplatin. In contrary GSH and SOD 
activity were gradually increased in a dose dependent manner com-
pared to positive control group and cannot also reach near the neg-
ative control level as in cisplatin treated group. Our results are in 
agreement with [29] who reported that Triazole derivatives act as 
antioxidants and free radical scavengers, inhibiting lipid peroxida-
tion and oxidative DNA damage, Based on various experimental and 
theoretical results it is definitely concluded that the phenolic (-OH) 
plays a major role in the activity of Triazole derivatives.

The anticancer activities for Thiazole were found to be through 
the regulation of different pathways that induce apoptotic pathway 
via the elevation of the proapoptotic BAX protein and the inhibi-
tion of the antiapoptotic Bcl-2 protein and PARP. Bcl-2 (B-cell CLL/
lymphoma 2) protein is localized in the nuclear envelope, endoplas-
mic reticulum and outer mitochondrial membrane [37]. There are 
two main groups of the Bcl-2 proteins, namely the pro-apoptotic 
proteins (e.g. Bax, Bak, Bad, Bcl-Xs, Bid, Bik, Bim and Hrk) and the 
anti-apoptotic proteins (e.g. Bcl-2, Bcl-XL, Bcl-W, Bfl-1 and Mcl-1). 
While the anti-apoptotic proteins regulate apoptosis by blocking 
the mitochondrial release of cytochrome-c, the pro-apoptotic pro-

http://dx.doi.org/10.33552/ICBC.2020.01.000510
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teins act by promoting such release. It is not the absolute quantity 
but rather the balance between the pro- and anti-apoptotic pro-
teins that determines whether apoptosis would be initiated19. 
[38]. When cells are in rest, the pro-apoptotic BAX remain inactive 
by interaction with BCL2 both on the mitochondrial as well as en-
doplasmic reticulum (ER) membranes.

PARP is a nuclear zinc finger DNA-binding protein that detects 
and binds to DNA strand breaks. During apoptosis process, this spe-
cific protein called Poly (ADP-ribose) polymerase (PARP) appears 
to be targeted for proteolytic cleavage [39]. The PARP reaction 
catalysis the cleavage of NAD+ into nicotinamide and ADP-ribose 
leading to the rapid consumption of NAD+ when DNA is damaged 
by alkylating agents [40].

In the present study tumor bearing mice showed a significant 
decrease in serum BAX while Bcl2 and PARP levels were signifi-
cantly increased. Thiazole in a doses of 25, 50 and 75mg, try to 
make upregulation of BAX and downregulation of Bcl2 and PARP 
level gradually by increasing the dose of treatment in a dose depen-
dent manner compared to positive control group as treatment with 
cisplatin, while compared to negative control group PARP reach-
es near to the normal level in a dose of 75mg but BAX and Bcl2 
cannot reach near the negative level similar to cisplatin. It is clear 
from the present findings that Thiazole act as apoptosis inducer. 
Similarly Cisplatin mode of action has been linked to its ability to 
crosslink with the purine bases on the DNA; interfering with DNA 
repair mechanisms, causing DNA damage, and subsequently induc-
ing apoptosis in cancer cells [41]. Moreover, Shewach and Kuchta, 
(2009) [42] Explain that Azole derivatives act as antioxidants and 
free radical scavengers, inhibiting lipid peroxidation and oxidative 
DNA damage, the phenolic (-OH) plays a major role in the activity 
of Azole derivatives This would explain our present findings and is 
also in agreement with it.

This was emphasized by [39] who reported that Biochemistry 
of apoptosis is the proteolytic cleavage and inactivation of PARP in 
the execution phase of cell death; moreover, in case of apoptosis 
inhibited by whichever mechanism (Bcl-2 overexpression, use of 
caspase-specific inhibitors, etc.) PARP cleavage is also inhibited. 
PARP-deficient Cells Are Highly Sensitive to Apoptosis Induced 
and the cell need to get rid of this protein to bring about apoptosis 
where a specific degradation of chromatin is a key component of 
the apoptotic process. Absence of PARP in fragile cell leads to accu-
mulation of damaged unrepaired DNA and this explain it’s undergo 
apoptosis faster than parental cells. Taken together these results 
come to a conclusion that Thiazole is considered as (PARP) inhib-
itor.

Conclusion
Finally, this work highlights the antitumor activity of Thiazole 

against EAC in mice. Treatment of mice bearing tumor with Thi-
azole induced tumor growth regression and showed antioxidant 
activity by increasing the deteriorated levels of GSH and SOD and 

reduce the MDA level in untreated groups and decreasing their 
elevated lipid peroxidation. Induced apoptosis through activation 
of proapoptotic protein (BAX), and downregulated antiapoptotic 
protein (Bcl-2) and PARP. But, has hepatotoxic effect through ele-
vated levels of liver enzymes and slightly effect on kidney function 
parameters.
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