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Background: Thiazole derivatives are a category of hetero
cyclic compounds that large spectrum of biological
activities.Aim: This study aim to study the anti cancer
effect of thiazole derivatives invitro and invivo.Methods:
Synthesis of thiazole derivatives were examined invitro
and invivo .Results: Invitro , IC50 of Compoundl on
different human lines colon cancer, breast cancer and liver
cancer were found 4.7 ug/ml, 4.8 ug/ml and 11 ug /ml
respectively. While IC50 value for Compound 2 were
found 9.5 ug/ml , 9.6 ug/ml and 18 ug /ml respectively.
Invivo , these compounds were safe up to 500
mg/Kg.Although the most effective doses was 15 mg/kg
for Compoundl and Compound2. Thiazole derivatives
showed a significant reduction in the volume and count of
Ehrlich ascites carcinoma and improve hematological
parameters liver and kidney functions.Conclusion:
Thiazole derivatives have apotent antitumor activity .
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I. Introduction:

Cancer still represents one of the most
serious human health related problem;
despite  the great progress in
understanding its biology and
pharmacology. The usual therapeutic
methods for cancer treatment are
individually ~ useful in  particular
situations and when combined with other
remedies, they offer a more efficient
treatment for tumors (1).Thiazole ring is
a structural fragment of natural
compounds such as thiamine (vitamin
B1), thiamine pyrophosphate (TPP, a
coenzyme important in respiration in the
Krebs cycle), epothilones, carboxylase,
and the large family of macrocyclic
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thiopeptide antibiotics, thiostrepton and
micrococcin P1 (2). Thiazole derivatives
are associated with a broad spectrum of
biological properties, including anti-
convulsant.  Antagonists with  anti-
thrombotic activity, as new inhibitors of
bacterial DNAgyraseB (3). This work
study the antitumor effects of two new
compounds of thiazole derivatives The
first. compound: 5- (p- chloro phenyl) -
2- [(ethoxy- carbonyl- methylidine) -
hydrazino]- 1, 3- thiazole.

Second Compound: 2- [5- (p- chloro
phenyl)- 1, 3- thiazole- 2- yl]- 1-
[(ethoxy carbonyl), (5- p- chloro phenyl
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- 1, 3- thiazole- 2- yl- amino ) methyli
dene] - hydrazone.

Il.Material and Methods:

Chemicals:

The chemicals and solvents were
obtained from Al drish chemicals
Company, Kits werefrom Biodiagnostic
Company.

Synthesis of Thiazole derivatives.

The synthesis of the thiazole derivatives
(CP1&CP2) Preparation of ester glyoxal
thiosemicarbazone was obtained via the
condensation of ester glyoxal with thio
semicarbazide ,as akey starting material
,according to the method described by
Minh(4). Cyclization of thio sem
icarbazone derivatives with p- chloro
phenyl bromide in ethanol in the
presence of fused sodium acetate under
reflux to yield the corresponding 5- (p-
chloro  phenyl)-2-[(ethoxy  carbonyl
methylidene)- hydrazino]-1,3-thiazole by
Elsayed and Zaki (5),(6). Condensation
of 2-substituted hydrazino - 1, 3 -
thiazole with 5 -( p - chloro phenyl )- 2 -
amino- 1, 3- thiazole in di methyl
formamide under reflusc , was expected
to give 2- [5- (p- chloro phenyl )- 1, 3-
thiazole - 2- yl ]- 1- [G - p -
chlorophenyl)- 1, 3- thiazole- 2- vyl
amino  carbonyl )  methylidene]-
hydrazone via nitrogen nucleophilic
attack at carbonyl function of ester group
of these compound ,but give 2- [5-(p-
chloro-phenyl)-1, 3- thiazole- 2- yl ]- 1-
[(ethoxy carbonyl), (5-p- chloro phenyl-
1,3 -thiazole-2-yl-amino)methylidene]-
hydra zone was vyield, which may be
formed via nitrogen  nucleophilic
addition at azomethene (CH=N) of CP1,
followed by dehydrogenation Mostafa
(7). Melting points were determined in
open capillaries using electrothermal
digital melting point apparatus and were
uncorrected HNMR spectra were run
with aBruker 400MHz DRX-Avance
NMRspectro meter .Compound were
dissolved in DMSO as solvent .The IR
data were obtained with ashimadza 470
specrto-meter.Micro  analysis  were

conducted using an elemental analyzer
1106 .

Invitro study: The cytotoxic effects of
CP1 and CP2 were carried out on
different human cell lines as, HCT116
(colon cancer), MCF-7 (breast cancer)
and HEPG2 (liver cancer) were
evaluated by determining of 1C50 values
at The National Cancer Institute, Cairo,
Egypt according to Ferrari (8).

In vivo study:

Animals:

Adult female Swiss albino mice weighed
22-25 g were purchased The
NationalCancer Institute, Cairo, Egypt
used throughout this study. The animals
were housed in steel mesh cages (animal
house, faculty of Science, Zagazig
University) and maintained on a
commercial pellet diet for one week
before starting the experiment as an
adaption period.

Determination of median lethal dose
LD50 of thiazole derivatives.
Approximate LD50 of two synthetic
compounds were determined according
to method of Meier (9).

Dose response curve.Determination of
the most effective dose according to
method of Crump (10).

Experimental design:

Total number of 120 female Swiss
albino mice weighed 22-25¢g was divided
into the following groups (20 mice for
each group) as follows:

Group (I): Negative Control: mice
injected I.P. with Olive Oil three times
for 10 days

Group (I1): Positive Control (EAC
bearing group): mice were injected with
Ehrlich  ascites carcinoma (EAC),
(2.5x106 cells) by I.P. injection once.
Group (I11) compound 1 group: mice
were injected I.P. with compound 1 (15
mg/Kg three times for 10 days.

Group (IV) compound 2 group: mice
were injected I.P. with compound 2 (15
mg/Kg). Three times for 10 days.
Group (V) compound 1treated group:
mice were injected I.P. with compound 1
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(15 mg/Kg) after EAC injection
(2.5x106 cells/mouse), followed by I.P.
injection of compound 1 of EAC
injection three times in 10 days.

Group (VI)compound 2 treated group:
mice were injected I.P. with compound 2
(15 mg/Kg) After EAC injection
(2.5x106 cells/mouse), followed by I.P.
injection of compound 2 of EAC
injection three times for 10 days.

Samples collection:

At the end of the experiment, the blood
samples were collected from the retro-
orbital venous plexus under light ether
anesthesia(11). Serum was prepared by
centrifuging blood at 4000 r.p.m. for 10
minutes. Serum was aliquot and stored at
-20 °C until biochemical analysis .EDTA
vacuum tube which run in a hematology
analyser for estimating hematological
parameters in experimental mice groups
by using Automatic CBC analyzer.
Ehrlich ascites carcinoma (EAC) cells
were harvest from each mouse in
centrifuge tube containing heparinized
saline. Note the volume of ascetic fluid
in each mouse in each group. Each
sample of cells were undergoes counting
and viability of EAC cells and apoptotic
parameters in each mouse in each group.
Liver and kidney tissues from each
group were collected and preserved in
Formalin solution until histological
examination and part of the liver and
Kidney was also collected and
preserved in phosphates buffer saline
(pbs) (PH 7.4) for tissue homogenate
preparation (12).

Methods: Viability and Counting of
EAC cells: determined by the Trypan
Blue Exclusion Method (13),

Life span prolongation.Life span
calculated according to the method
described by Mazumdar (14).
Determination of  hematological
parameters.Hemoglobin(HB),red blood
cell (RBCs), white blood cell (WBCs),
platelets counts and blood indices were
determined using blood hematology

analyzer using Automatic CBC analyzer
(Sesmex Kx-21).

Determination effect on liver and
kidney. Alanine amino transferase
(ALT) (15), aspartate aminotransferase
(AST) (16), albumin (Alb.)(17),
Bilirubin (bili) (18)creatinine (Cr)(19),
urea (Ur)(20), were determined in serum.
Statistical analysis:

All statistical analyses were done using
Statistical Package for the Social
Sciences (SPSS) software version
22.The obtained data were expressed as
M=£SE. Independent student-t test was
performed to detect the significance of
the treated groups compared to control.
In addition, one-way ANOVA test was
performed to compare means of all
groups (21).

Results

Solubility: These compounds were
dissolved in dimethyl sulfoxide (DMSO)
used as organic solvent. And dissolved
in Olive oil.

Results of chemical analysis:

The first compound (CP1): 5 - ( p-
chlorophenyl) -2 -[(ethoxy carbonyl
methylidene) hydrazine]-1,3 - thiazole.
Pale yellow crystals; yield 72%, m.p.147
0C. IR (KBr): vmax= 3201 (NH), 1697
(C= 0), 1635 (C= N), 1605, 1550 (C=
C), 1053, 1010 (C- O) cm-1.

1H- MNR (DMSO - d6) &: 1.28 (t,
3H.CH3), 4.24 (g, 2H, OCH2), 7.38-
791 (m, 6H ,Ar- H, H-thiazole and
CH=N), 12.88 (br.S. 1H, NH) ppm.
Anal.Calcd for C13H12N3CIO,S (309): C,
50.48; H, 3.88; N, 13- 59 Found: C, .27 ;
H, 13.3, as shownin Fig. (1,2).

The second compound (CP2): 2-[5-(p-
chloro phenyl )- 1, 3- thiazole- 2- yl ]-
1-[ (ethoxy carbonyl), (5-p-chloro
phenyl ) 1,3- thiazole- 2- yl-amino)
methylidene]- hydrazine. Pale Yellow
crystals, yield (67%).M.p. 125 OC.
IR(KBr): vmax= 3201, 3105 (NH), 1697
(br.C=0), 1627 (C=N), 1605, 1543 (C=
C), 1091, 1053 and 1010 (C-O)cm-
1.HMNR (DMSO- D6) &: 1.27 (t, 3H,
CH3), 4.22 (g, 2H, OCH2), 7.28- 7.92
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(m, 10H, Ar- H, and H-thiazole, 12.43
(S, 1H, NH), 12.91 (br.S, 1H, NH) ppm.
AnalCalcd for C22H17N5C|20282 (518):
C, 5096; H, 3.28; N, 13- 51.Found: C,
50- 78; H, 3.03; N,13.33, as shown in
Fig.(3, 4).

Docking score:

An trial to study the structure—activity
relationship using the molecular docking
software for determination the binding
affinity of the synthesized compounds
for the p53 protein (PDB: 1TUP). the
synthesized compounds showed high
binding affinity toward the target p53
protein with docking score ( -5.67
kcal/mol) and making two hydrogen
bonds, one hydrogen bond with Glu 285
and another one with LYS 132 (as
shown in fig. 5, fig. 6 ).

In vitro study: The cytotoxic effect of
CP1 and CP2 on human cancer cell lines
was shown in figure (7-12)were
evaluated by determining of IC50
values. The IC50 values of CP1 on
HCT116 (colon cancer), MCF-7 (breast
cancer) and HEPG2 (liver cancer)
found 4.7 ug/ml, 4.8 ug/ml and 11 ug /ml
respectively. While 1C50 value for CP2
found 9.5 ug/ml, 9.6 ug/ml and 18 ug /ml
respectively. ,as shown in Fig.(7-12).
The in vivo results:

The toxicity: Determine the median
lethal dose (LD50) of thiazole
derivatives our results revealed that,
doses up to 500 mg /kg were considered
safe for thiazole derivatives, where no
mortality was observed.

Dose response curve: The most
effective dose of thiazole derivatives
reduced the number of EAC cells was
found to be 15 mg /kg,as shown in
Fig.(13,14).

Viability: Thiazole derivatives with the
positive control group, where volume
and count of tumor cells, we find that
ascites inhibition rate increased and
Volume decreased to reached 50.7% in
CP1 Therapeutic and 53.4% in Cp2
Therapeutic. The count of tumor cells in
ascites tumor cell in the Cpl

Therapeutic & Cp2 Therapeutic groups
were lower than of the control group by
77.5% and 74.5% respectively compared
to positive control group. ,as shown in
Fig.(16,17).

life span prolongation: The mean life
span prolongation in positive control
group was found to be 16 days,while
treated groups of thiazole derivatives
showed a significant increase in the life
span prolongation to 20 days by 25% (T/
C ratio = 125 %), in CP1 and 22 days by
37.5% (T/ C ratio = 137.5%), with CP2,
compared to positive control group. ,as
shown in Fig.(15).

The effect of CP1 and CP2 on
hematological parameters:

RBCs count increased in CP1 and CP2
groups by 18.3% and 15.2% respectively
compared to positive control group, also
hemoglobin concentration increased by
35.5% ,19.2% respectively compared to
positive control group. In addition,
administration of CP1 and CP2 raised
WBCs count by 125.5% and 37.2%
respectively compared to positive
control group. Platelet count increased
by 19.4%, 23.4 %; respectively
compared to positive control group. ,as
shown in Table.(3).

Effect of CP1 & CP2 on Liver
functions in all studied groups:

The mean value of AST activity was
found to be (139+2.88 U/L) in negative
control group, positive group showed a
significant increase in AST activity to be
(237 +1.15 U/L) by 70.5%,(p<0.001),
compared to negative control group.
While CP1Th&CP2Th showed a
significant increase to (259+0.57 U/L),
(272+1.73 U/L) by 9.2%, 14.7%;
respectively (p<0.01), compared to
positive group. Also, CP1&CP2 groups
showed a significant increased to
(205+1.15 U/L) (217+1.73 U/L), by
47.4% 56.1%; respectively (p<0.001),
compared to negative control
group.While, mean value of ALT level
was found to be (45+1.15U/L) in
negative control group, positive group
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showed a significant increase in ALT
activity to be (62 £1.15U/L) by 37.7 %,(
p<0.001), compared to negative control
group. while Cpd1l therapeutic & Cpd2
therapeutic  showed a  significant
decreased to (43+ 1.15 U/L), (37 1.73
U/L) by -30.6%, -40.3 %, respectively
(p< 0.001), compared to positive group,
also , Cpdl & Cpd2 groups showed a
significant increase to (70+£2.88U/L) ,
(57t 1.73 U/L), by 555 %, 26.6%;
respectively (p< 0.001), compared to
negative group.Also, mean value of ALB
level were found to be (3.4+ 0.05 g/dl) in
negative control group, positive group
showed a significant decrease in ALB
level to be (2.3 = 0.05) by -32.%,(p<
0.001), compared to negative control
group. while Cpdl therapeutic & Cpd2
therapeutic  showed a  significant
increased to(3.6x+ 0.05 g/dl), (3.5 0.05
g/dl) by 56.5%, 52.2%;respectively
(p<0.001), compared to positive group,
also , Cpdl & Cpd2 groups showed a
significant increase to (4.0« 0.28 g/dl) ,
(4.1+ 0.11 g/dl), by 17.6%, 20.5%;
respectively (p< 0.001), compared to
negative group.Also, mean value of
Bilirubin level was found to be (0.44+
0.0 mg/dl) in negative control group,
Positive control group showed a
significant increase in Bilirubin level to
be (0.56 + 0.0 mg/dl) by 27.2%, (p<
0.001), compared to negative control
group. While Cpd1 therapeutic & Cpd2
therapeutic showed a significant
decreased to (0.49+ 0.0 mg/dl) |,
increased(0.57+ 0.00 mg/dl), by -12.5%,
1.7%;respectively (p< 0.01), compared
to positive group, also Cpdl & Cpd2
groups showed a significant increase to
(0.55+ 0.0 mg/dl),(0.55+ 0.0 mg/dl), by
25%,25%; respectively (p< 0.01),
compared to negative group as shown in
table (4) and Fig.(18- 21).

Effect of CP1 & CP2 on Kidney
functions in all studied groups:

The mean value of Creatinine
concentration in serum was decreased
from (0.7 0.05 mg/dl) in negative

group to (0.6 £ 0.05mg/dl) in positive
group by 14.3% (p< 0.001), compared to
negative  control  group.  While
concentration was significantly
decreased to (0.5 0.05 mg/dl), (0.5
0.05 mg/dl), by - 28.5%,-28.5%, in
groups of Cpdl & Cpd2 (p<0.01),
compared to negative group. While, their
concentration not changed in Cpdl
therapeutic & Cpd2 therapeutic,
compared to positive group.While
mean value of Urea concentration was
increased from (23 1.15 mg/dl) in
negative group to(28+ 1.15 mg/dl) in
positive group by 21.7%,(p< 0.001).
While, their concentration was
significantly decreased to (25t 1.15
mg/dl) , (26 1.15mg/dl) by -10.7%,-
7.1% in Cpdl therapeutic & Cpd2
therapeutic (p< 0.01) compared positive
group, also Cpdl & Cpd2 groups
showed increase to (25+ 1.15 mg/dl) ,
(24 1.15 mg/dl), by 87%, 4.3
%;respectively (p< 0.01), compared to
negative group. as shown in table (5) and
Fig.(21-23).

5.Discussion.

Heterocyclic compounds have a large
spectrum of biological activities.
Thiazole derivatives are a category of
those compounds that have proven
considerable antitumor compounds.
The synthesized compounds CP1&CP2
of this study were elucidated their
structure by performed IR, HNMR,
the  theoretical  structures  were
practically approved. In vitro study of
the cytotoxicity against human cancer cell
lines .The IC50 values of CP1 on
HCT116 (colon cancer), MCF-7
(breast cancer) and HEPG2 (liver
cancer) found 4.7 ug/ml, 4.8 ug/ml
and 11 ug/ml respectively. While 1C50
value for CP2 found 9.5 ug/ml, 9.6
ug/ml and 18 ug /ml respectively. The
toxicity of studied compounds showed low
toxicity various types of cancer cell lines
as 1- alkyl- 3- (6- (2- ethoxy- 3-
sulfonyl amino pyridin- 5- yl) benzo[d]
thiazole- 2- yl) urea was proved to
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retain the anti-proliferative activity and
the inhibitory activity this is an
agreement with Xie (22), who reported a
new  series of  benzothiazole
derivatives, with in vitro efficacy
against HCT116, MCF-7 cell lines.
Also, In vivo study the LD50 of the
studied compounds were safe up to
500 mg/kg and the most effective dose
was 15 mg/kg. Thiazole derivatives
have no toxic effects on eukaryotes.
The volume &count of EAC cells were
decreased  significantly in  both
CP1&CP2 treated groups compare to
positive control group. This is may be
due to the The synthesized compounds
showed high binding affinity toward
the target p53 protein as tumor
suppressor gene by two hydrogen
bonds, one hydrogen bond with Glu
285 and another one with LYS 132.
So tumor growth was decreased. Also
life span of treated groups were
elevated ,as thiazole derivatives were
consider as a reliable criterion for the
depiction of efficacy of an anti-tumor
agent (23). This is an agreement with
Perveen (24) who repoted reduction of
tumor volume and viable cell count of
tumor-bearing mice, tumor cell growth
inhibition determined the potency of an
anticancer agent. On the other hand
thiazole nucleus, heterocyclic derived
from thio semi carbazone, the anti-
tumor activity of thio semi carbazones
seems to be due to an inhibition of
DNA synthesis produced by the
modification in  the  reductive
conversion of ribo nucleotides to
deoxy ribo nucleotides (25).This
biological role is often related with
their capability to inhibit the enzyme,
ribo nucleotide reductase, similar to
what is observed with potent anti-
cancer drugs such as triapine
(26).Hematological parameters,
showed decreased HB, RBCS in EAC
bearing group and increased in groups
treated by thiazole, these results were
agreement with (27) price which

decrease in RBCs bhecause of iron

deficiency, either due to hemolytic or

myelo pathic conditions. RBCs count

increased in CP1 & CP2 groups by

18.3% and 15.2%  respectively

compared to EAC control group which

supports its reduced myelo toxicity and

increased hematopoietic  protecting

activity and free radical scavenging

activity (28).Hepatocytes are damaged

in the mice bearing EAC cells causing

an increase in the levels of aspartate

aminotransferase (AST) and alanine

amino transferase (ALT) activity.

Therefore, the raise of AST and ALT

in the blood is directly related to the

extent of the tissue damage

(29).CP1&CP2 improve liver function

where ALT, Bilirubin were decreased

and Albumin was increased. These

results are agreement with results of

Huang (30). Where the elevation of

liver enzymes is an index of impaired

liver functions

6.Conclusion:  Thiazole derivatives
showed anti cancer activities against
EAC and human cancer cell lines.

6. References

1. David Sc. (2015). Causes of cancer.
Annals of Epidemiology.25( 3) : 145-
216.

2.Yadlapalli, R. K, Chourasia, O. P,
Jogi M. P., Podile, A. R. and Perali, R.
S.“Design, synthesis and invitro anti
microbial activity of novel
phenylbenzamido- amino thiazole- based
azasterol mimics,” Medicinal Chemistry
Research, vol. 22, no. 6, pp. 2975-2983,
2013

3.Gouda, M. A, Berghot, M. A. Abd
El-Ghani, G. E. and Khalil, A. M.
“Synthesis and antimicrobial activities of
some new thiazole and pyrazole
derivatives based on 4,5,6,7-
tetrahydrobenzothiophene moiety,”
European  Journal of  Medicinal
Chemistry, vol. 45, no. 4, pp. 1338-
1345, 2010.



7 Keshta et al., 2022

Biochemistry letters, 18 (1) 2022, pages 1-15

4.MinhAn,T.N,Kumar,M.A.Change,M
Y.Kim,JA.KimandK.D.Lee,Bull.
(2014).Korean chem.Soc. 35 (6),1619.

5. Elsayed, E.H, Moustafa A.Y, andEl
El-Ata; S.A.A.Lat.(2018).Am.J.Pharm,
,37(8),1594.
6.Zaki.l,Abdelhameid,M.K.EI-
Deen,l.M.A.Abdelwahab,H.A.Ashma
wy,A.M.andK.O.Mohamed;(2018),Eur
op.J.Med.Chem.https://www.sciencedire
ct.com/science/article/pii/S02235234183
05609.156,563.

7. Moustafa, A. M. Y., & Bakare, S. B.
(2019). Synthesis of some hybrid 7-
hydroxy quinolinone derivatives as anti

breast cancer drugs. Research on
Chemical Intermediates, 45(7), 3895-
3912.

8.Ferrari, M., Fornasiero, M. C.,
&lsetta, A. M. (1990). MTT
colorimetric assay  for  testing
macrophage cytotoxic  activity in
vitro. Journal of immunological

methods, 131 (2) , 165- 172.

9.Meier J., Theakston RD., (1986):
Approximate LD50 determinations of
snake venoms using eight to ten
experimental animals. Toxicon 24: 395-
401.

10.Crump K.S., Hoel D.G., Langley
C.H. and Peto R. (1976): "Fundamental
Carcinogenic  Processes and Their
Implications for Low Dose Risk
Assessment”. Cancer Research 36
(9_Partl): 2973-2979.

11.Van Herck, H., Baumans, V.,
Brandt, C. J. W. M., Boere, H. A. G,,
Hesp, A. P. M., Van Lith, H. A, &
Beynen, A. C. (2001). Blood sampling
from the retro-orbital  plexus,the
saphenous vein and the tail vein in rats:
comparative  effects on  selected
behavioural and blood
variables. Laboratory animals, 35 (2),
131- 139.

12.Saad, R.A., EL-Bab, M.F., Shalaby,
A.S. (2013). Attenuation of acute and
chronic liver injury by  melatonin in
rats. Journal of Taibah University for
Science. 7: 88-96.

13. McLiman W.F., Dairs E.V.
Glover F.L. and Rake G.W. (1957):
The submerged culture of mammalian
cells. The Spinner Culture .J. Immunol.;
79:428.

14. Mazumdar U.K., Gupta M., Maiti
S. and Mukherjee D. (1997):
Antitumor activity of Hygrophila
spinosa on Ehrlich ascites carcinoma and
sarcoma-180 induced mice. Indian J Exp
Biol 35: 473-477.

15. Schumann G. and Klauke R.,
(2003): Clin. Chim. Acta. 327, 69-79.

16. Karmen A.,(1955): J. Clin. Invest.
34:126.

17. Doumas B.T., Watson W.A., and
Biggs H.G. (1971): Albumin standards
and the measurement of serum albumin
with bromocresol green. Clin. Chim.
acta. 31: 87-95.

18. Jendrassik L., and Grof P., (1938)
: Biochem ., 7297 : 81.

19. Murray R.L., (1984): Creatinine.
Kaplan A etal. Clin Chem the C.V.
Mosby Co. St Louis. Toronto.
Princeton; 1261- 1266 and 418.

20. Tabacco, A. Meiattini, F; Moda,
E., and Tarlip (1979): Simplified
enzymatic colori metric serum urea
nitrogen determination. clin.
chem.25:336-337.

21. Schwartz, B. M., Wilson, J. H., &
Goff, D. M. (2018). An easyguide to
research design & SPSS. SAGE
Publications.

22.Xie, X. X., Li, H., Wang, J., Mao,
S., Xin, M. H., Lu, S. M., ... & Zhang,
S. Q. (2015). Synthesis and anticancer
effects evaluation of 1-alkyl-3 - (6- ( 2-
methoxy -3 —sulfonyl amino pyridin-5-
yl) benzo [d] thiazol-2- yl) urea as
anticancer agents with low
toxicity. Bioorganic & medicinal
chemistry, 23(19), 6477-6485.

23. Halder, P.K.; Kar, B.; Bala, A.;
Bhattacharya, S. and Mazunder, U.
K.(2010):  Antitumor  activity  of
Sansevieria roxburghianarhizome
against Ehrlich ascites carcinoma in
mice . pharm Biol, 48 : 1337 —1343.179.



8 Keshta et al., 2022

Biochemistry letters, 18 (1) 2022, pages 1-15

24. Perveen, R., Islam, F., Khanum, J.,

& Yeasmin, T. (2012). Preventive effect

of ethanol extract of Alpinia calcarata

Rosc on Ehrlich's ascitic carcinoma cell

induced malignant ascites in mice. Asian

Pacific journal of tropical medicine,

5(2), 121-125.

25. HU, W. X.; Zhou, W.; Xia, C. N,;

Wen, X. (2006) .Synthesis and
anticancer activity of thio semi
carbazones. Bioorganic& Medicinal
Chemistry Letters, v. 16, p. 2213-

2218.

26. Liu, m. y.; Xiao, I.; Dong, y.q.; liu, y.; Cali,
I.; Xiong, w. x.;yao, y. |.; yin, m.; liu, q. h.(
2014). Characterization of the anticancer effects
of S115, a novel heteroaromatic
thiosemicarbazone compound, in vitro and
in vivo Acta Pharmacologica Sinica, v. 35, p.
1302-1310.

27. Price, T. H. (2000). U.S. Patent Application
No. 29/102,063.

28.Dolai, D. P.,(2010). Interface wave
diffraction by bottom undulations in

the presence of a thin plate submerged

in lower fluid. International Journal of

Applied Mechanics and
Engineering, 15(4), 1017-1036.

29.Sundaram, R., Naresh, R.,

Shanthi, P., & Sachdanandam, P.

(2012). Efficacy of 20-OH-ecdysone

on hepatic key enzymes of
carbohydrate metabolism in
streptozotocin induced diabetic rats.
Phytomedicine, 19(8-9), 725-729.

30.Huang, X. J., Choi, Y. K, Im, H. S,
Yarimaga, O., Yoon, E., & Kim, H. S.
(2006). Aspartate aminotransferase

(AST/GOT) and alanine aminotransferase
(ALT/GPT) detection techniques. Sensors, 6(7),
756-782.



9 Keshta et al., 2022

Biochemistry letters, 18 (1) 2022, pages 1-15

nlm PR IR ) ‘:

Figure (2): "HNMR spectrum of CP1

Figure (3): IR spectrum of CP2

wi |- » (] = - = =
- S = i = 2 -

Figure (4): 'HNMR spectrum of CP2
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Docking results Table (1).

Ligand (compl) Receptor Interaction Distance E
(kcal/mol) (p53)
N 18 (3.4) GLU 285 (B) |H-donor 3.09 -
O 24 LYS 132 (B) |H-acceptor 3.47 -1.2
1.0 ICS0 = 4.8 ug/ml 1.04 IC50 = 11 ug/ml
£ 2
¥ oo 2 os
[ = -
Z g -
v
- MCF7 -1
o.co pn o5 PN 1 - HEPG2 - 1
Conc. ug/mi o“’o 2'0 4'0 60

Figure (7): The cytotoxic effect of
CPlon human breast cancer cell line

(MCF7).

1.04 IC50 = 4.7 ug/ml|
4
-]
s
=
B os
=
4
7

-
- HCT-1
0.0 T v
(] 20 40 60

Conc. ug/mil

Figure (8): The cytotoxic effect of
CP1 on human colon cancer cell line
(HCT).

Conc. ug/mi

Figure (9): The cytotoxic effect of
CP1 on human liver cancer cell

(HEPG2).

1.04 ICS50 = 9.6 ug/ml
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-
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=
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Figure (10): The cytotoxic effect of
CP2on human breast cancer cell.
(MCF7)
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Figure (11): The cytotoxic effect of
CP2 on human colon cancer cell

(HCT).
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Figure (12): The cytotoxic effect of
CP20on human liver cancer cell

40

(HEPG2).
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Figure (13): Dose response curve for CP1.
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Figure (14): Dose response curve for CP2
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Figure (15): Life span prolongation.
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Figure (16): Effect of CP1 &CP2 on volume of EAC.
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(-]
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=
x
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Figure (17): Effect of CP1 &CP2 on count of EAC.
Table (2): Hematological parameters in all studied groups.
Mice Group Hb g/dL RBCs (x10°) | WBCs (x10%) | PLT (x10°%)
Mean+SE Mean+SE Mean+SE Mean+SE
Negative Control 13.5+0.10 8.75+0.54 8.1+0.08 670+2.88
Positive Control | 10.4+0.10** 7.00+0.17* 8.6+£0.11* 572+1.15%**
Change% -22.9% -16.5% 6.2% -14.6%
CplT 14.1+0.010** | 8.74+0.31** 19.4+0.05*** | 683+1.15***
Change % 35.5% 18.3% 125.5% 19.4%
Cp2T 12.4+0.010** | 9.2 £0.14** 11.8+0.11*** | 706+1.15***
Change % 19.2% 15.2% 37.2% 23.4%
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Table (3): Effect of CP1&CP2 on ALT, AST, ALB and Bilirubin .

Biochemistry letters, 18 (1) 2022, pages 1-15

Groups ALT AST ALBUMIN BILIRUBIN
Mean+SE Mean+SE Mean+SE Mean+SE
Negative 45+1.15 139+2.88 3.4+0.05 0.44+0.00
Control
Positive 62+1.15%** 237+1.15*** 2.3+0.05%** 0.56+0.00
Control
Change%o 37.7% 70.5% -32.3% 27.2%
Cpl 70+2.88** 205+1.15*** 4.0+0.28 0.55+0.00
Change % 55.5% 47.4% 17.6% 25%
Cp2 57+1.73** 217+1.73*** 4.1+0.11*%** 0.55+0.00
25
Change % 26.6 % 96.1% 20.5%
CplTH 43+]1.15*** 259+0.57*** 3.6+0.05*** 0.49+0.00
Change % 55.5% 9.2% 56.5% -12.5%
Cp2TH 37+1.73%** 27241.73*** 3.5+0.05*** 0.57+0.00
Change % -40.3% 14.7% 52.2% 1.7%
Conc =o
u/L so .
40
20
i B l H =
Megatihre FPositive Control CPI1Th CP2Th
Comtrol
Groups
Figure (18): ALT activity in serum in all groups.
AST
Conc 300
U/L 200
o g S
Negative Positive CP1Th CP2Th
Control Control
Groups

Figure (19): AST activity in serum in all groups.
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Figure (20): Effect of CP1&CP2 on serum ALB in all studied groups:
T.Bilirubin
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Figure (21): Effect of CP1&CP2 on serum T.Bilirubin in all studied groups:

Table (4): Effect of CP1& CP2 on serum Creatinine in all studied groups:

Variances | Negative Positive Cpd 1 Cpd 2 Cpd 1 Cpd2
Control Control Therapeutic | Therapeutic
Mean+SE | 0.7+0.05 0.6+0.05 0.5+0.28 0.5+0.11 0.6+0.05 0.6+0.05
% Change -14.3% -28.5% -285% | - | -
Creatinine
Conc g
mg/dl o6 .
0.4
A BB
0

Negative
Control

Positive Control

Groups

CP1Th

CP2Th

Figure (22): Effect of CP1&CP2 on serum Creatinine in all studied groups:
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Table (5): Effect of CP1& CP2 on Urea (mg/dl) in all studied groups.

Variances | Negative Positive Cpd 1 Cpd 2 Cpd 1 Cpd2
Control Control Therapeutic | Therapeutic
Mean+SE | 23+1.15 28+1.15* 25+1.15 24+1.15 25+1.15 26+1.15
%Change | ----- 21.7% 8.7% 4.3% -10.7% -71.1%
Urea
Conc
g H B i
0
Negative Positive Control cP2 CPiTh CP2Th
Control
Groups

Figure (23): Effect of CP1&CP2 on serum Urea in all studied groups



