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ABSTRACT

Purpose: In an attempt to reduce side effects of cancer chemotherapeutic drugs 
with the use of the natural product such as clove oil, as it considered that natural 
resources had always been a better supplement than chemicals in drug manufacture 
and disease treatment especially that chemicals often have hazardous short or long term 
side effects. The present examination was done to think about the impact of blend of 
clove oil with 5-fluorouracil versus clove oil with cisplatin in the treatment of head and 
neck squamous cell carcinoma cell lines. Material and methods: All tested sets were 
examined to evaluate cytotoxic effect of tested drugs by MTT assay, cell cycle analysis 
and level of apoptosis by flowcytometery. Result: Cell cycle analysis demonstrated 
that the combination of cisplatin and clove oil exhibited an increase in the percentage 
of apoptotic cells during the Pre-G1 phase recording 33.15%, compared to that treated 
with a mix of clove oil and 5-fluorouracil recording a percentage of apoptotic cells 
recording 16.12% while in control cells the percentage of apoptotic cells at Pre-G1 
phase recording 0.92% (P-value<0.01). And also the combination of cisplatin and 
clove oil exhibited an increase in the percentage of cell growth arrest during the G2/M 
phase recording 30.1%, compared to that treated with a combination of clove oil and 
5-fluorouracil recording a percentage 22.51% while in control cells the percentage of 
cell growth arrest at G2/M phase recording 7.11% (P-value < 0.01). Conclusion: The 
cell cycle analysis demonstrated that the blend of cisplatin and clove oil displayed an 
expansion in the level of cell development capture amid the G2/M stage contrasted with 
other tried and it showed an expansion in the level of apoptotic cells amid the Pre-G1 
stage contrasted with other tried sets. 
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INTRODUCTION

Malignant growth is a noteworthy overall medi-
cal issue because of the absence of far reaching 
and exhaustive early recognition strategies and the 
poor forecast of patients which analyzed in later 
phases of the illness. These variables advance the 
frequency of malignant growth on worldwide scale 
and genuine test is the way to control the spread of 
disease (1). Also, by 2030 the malignancy worldwide 
inconvenience is relied upon to develop to 21.4 
million new disease cases and 13.2 million disease 
passing owing to the development and maturing of 
populace. Sadly, the future estimation of malignant 
growth will most likely bigger because of the exe-
cution of ways of life that are perceived to build dis-
ease chance, for example, smoking, less than stellar 
eating routine and physical action(2). 

Head and neck malignancies mean the seventh 
most far reaching disease around the world (3). In 
the oral cavity, the oral squamous cell carcinoma 
positions as the 6th most basic malignancy in the 
world(4). The by and large 5-year survival rate for 
patients trouble from oral squamous cell carcinoma 
is around half  (5) . To information, malignancy treat-
ment for the most part comprises of different blends 
of medical procedure, radiation treatment and che-
motherapy yet regardless of these remedial alterna-
tives, disease remains related with high mortality. 
Chemotherapeutic medications characterized as 
synthetic substances that can denature malignancy 
cells by capturing their development however sadly 
these medications are less particular towards dis-
ease cells(6). Likewise, characteristic and some en-
gineered mixes can avoid, stifle and turn around the 
progression of disease(7). The mixes of characteristic 
root have regularly furnished as another mixes with 
anticancer action(8). 

Fluorouracil (5-FU) is named a standout 
amongst the most every now and again 
endorsed chemotherapeutic medications for the 
administration of head and neck, bosom and 

gastrointestinal malignancy (9).Despite the fact that 
its enemy of metabolite is poisonous, its viability 
makes it a standout amongst the most broadly 
utilized operators against strong tumors and for 
the most part it is endorsed in blend with different 
medications like cisplatin (10). 5-FU can be fused 
into RNA and DNA, prompting cytotoxicity and 
cell passing (11, 12). Cisplatin is one of fundamental 
specialists in the treatment of squamous cell 
carcinoma of head and neck (13). It harms tumors by 
inciting apoptosis, intervened by initiation of various 
flag transduction pathways, including calcium 
flagging, passing receptor flagging, and enactment 
of mitochondrial pathways (14, 15). Regardless of its 
power, the utilization of cisplatin is much of the 
time constrained by its toxicities, which incorporate 
nephrotoxicity, ototoxicity, neurotoxicity, just as 
extreme sickness and heaving (16).

Clove has focusing because of the successful 
cancer prevention agent and antimicrobial activi-
ties emerging among alternate flavors (17). The real 
part of clove oil is eugenol, to which are perceived 
a considerable lot of the cancer prevention agent 
properties(18). The cell reinforcement movement of 
eugenol may happen by various instruments, for ex-
ample, scavenging the radicals and chelating metal 
particles. In addition, it partakes in photochemical 
responses, and showcases solid cancer prevention 
agent movement (18, 19). A mix of a few anticancer 
medications or utilizing drug with various compo-
nents of activity considered to build disease mur-
dering potential (20). Cell culture innovation speaks 
to an accommodating device for examinations in 
various fields. In addition, it encourages investiga-
tion of natural properties and procedures that are 
not promptly effectively come to at the dimension 
of unblemished living being (21). What’s more, it 
is described by the likelihood to ascertain roughly 
ideal focus and span of anticancer medications for 
human uses (22).
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MATERIAL AND METHODS

Cell culture

Human laryngeal carcinoma cell line (Hep2) 
was sympathetically provided from VACSERA 
culture division. Cells were kept up in RPMI 1640 
medium (GIBCO - USA) enhanced with 10% fetal 
cow-like serum (GIBCO - USA) in a humidified air 
of 5% CO2 at 37°C (Jouan - France).Confluent cells 
were confined utilizing 0.25% (trypsin arrangement 
and 0.05% ethylene diaminetetraacetic corrosive 
(Gibco-USA) for 5 min.

Used drugs

5-Flourouracil (LTD-India) - cisplatin (MYLAN-
FRANCE)-clove oil (EMA Lab-Giza).

Drug preparation

5-fluorouracil and cisplatin are sterile drugs but 
clove oil not sterile so, we made filtration of clove 
oil by 0.2 syringe filter (Millipore-USA).

Design of tested sets

Two 96 well cell culture plates (Nunc - USA) 
were used. The first culture plate was divided 
into four Sets and (100 μL /well of drug used in 
quadrate): Set- I: Hep2 cells treated with clove oil; 
Set-II: Hep2 cells treated with cisplatin; Set- III: 
Hep2 cells treated with 5-fluorouracil; Set- IV: 
non treated cells (control cells). The second cell 
culture plate was divided in to three Sets: Set-I: 
Hep2 cells treated with combination of clove oil 
and cisplatin (100 micro liter of clove oil +100 
micro liter of cisplatin); Set- II: Hep2 cells treated 
with combination of clove oil and 5-fluorouracil 
(100 microliter of clove oil +100microliter of 5- 
fluorouracil were used); Set- III: non treated cells 
(control cells). Tested drugs were 2 fold serially 
diluted on precultured cell line post decanting 
growth medium. After that two cell culture plates 
had been incubated for 24 hours at 37°C.

Cytotoxicity

MTT (3-[4,5-dimethylthiazol-2-yl]-2,5-diphe-
nyltetrazolium bromide) obtained from (Sigma 
Aldrich-USA) is a water dissolvable tetrazolium 
salt, which is changed over to an in solvent purple 
formazan by cleavage of the tetrazolium ring by 
succinate dehydrogenase acknowledged from the 
mitochondria. The formazan item is impermeable to 
the cell films and subsequently it gathers in sound 
cells. MTT 0.5 mg/ml was added to 24 hr tried sets 
as 50 μl/well. Plates were hatched at 37°C for 4 hr 
in the dark.MTT recolor was tapped and recolored 
cells are washed twice utilizing phosphate support 
saline (PBS) arrangement (Biowhittaker-Belgium). 
Created formazan gems were broken up utilizing 
0.4% fermented iso-propanol as 0.05 ml/well. Opti-
cal thickness of broke up gems was estimated at 570 
nm utilizing ELISA plate reader (Biotek-ELx-800, 
USA). Optical density was plotted against fixation 
and the IC50 of tried sets was controlled by utilizing 
MASTER PLEX 2010 programming (23, 24).

Cell Cycle Analysis and apoptosis measurement

Hep2 cells pre-refined in 25 cm2 cell culture 
flasks had been treated with the IC50 of tried dugs 
notwithstanding (E-MEM) development medium 
(GIBCO - USA) and after that brooded for 24hrs. 
After brooding morphological changes were seen 
by utilizing an altered stage differentiate magni-
fying instrument (Nikon-Japan)(25). For cell cycle 
examination, the separated cells were reaped and 
settled delicately with 70% (v/v) Methanol and kept 
at+4°C for 30 minutes. After that cells had been re-
suspended in PBS containing 40 μg/mL Palladium 
Iodide and ribonuclease (RNase) 0.1 mg/mL and 
0.1% (v/v) Triton X-100 of every a dull room. After 
30 min at 37°C, the cells were investigated utiliz-
ing the stream cytometery (Becton-Dickinson, San 
Jose, CA, USA) furnished with an argon particle la-
ser at a wavelength of 488 nm.
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Statistical Analysis

All analyses were completed three autonomous 
occasions. Results were factually dissected utilizing 
single direction examination of change (ANOVA) 
and were displayed as mean ± SD. The thing that 
matters was considered measurably critical at 
p˂0.05.

RESULT

Cytotoxicity

The viability percentage of tried sets was dic-
tated by utilizing MTT assay 3-(4,5-dimethylthi-
azol-2-yl) 2,5 diphenyl tetrazolium bromide and 
determined by Master – plex-2010 program. The 
viability % of treated cells had been concentration 
dependent. The IC50 esteems were 3.54 µg/ml, 
4843.41µg/ml,13.00 µg/ml, 2.43µg/ml and 494.98 
µg/ml post cell treatment with clove oil, 5-fluoro-
uracil, cisplatin, cisplatin and clove oil and 5-fluo-
rouracil and clove oil, separately. 

Concerning cytotoxic impact of tried medi-
cations it was discovered that cells treated with 
blend of clove oil and cisplatin indicated increas-
ingly harmful impact to laryngeal carcinoma cell 
line (Hep2) than whatever is left of tried sets those 
could be orchestrated in the request of a mix of 
clove oil and cisplatin recording 2.43 µg/ml > clove 
oil; (3.54 µg/ml) > cisplatin; 13.00 µg/ml 5-fluoro-
uracil and clove oil; 494.98 µg/ml >5-fluorouracil; 
4843.41µg/ml, the distinction in IC50 values was 
essentially elevated according to the tested  medica-
tions (P<0.05).

Cell Cycle Analysis

I) G0-G1 phase 

    Statistatically, control cells showed the highly 
significant highest mean value followed by cells 
treated with clove oil, 5-FU, clove oil with 5-FU, 
cisplatin and clove oil with cisplatin subsequently. 
As shown as in (Table.1)

II) S phase 

Control cells showed the highly significant 
highest mean value followed by cells treated with 
clove oil, clove oil with 5-FU, 5-FU, cisplatin and 
clove oil with cisplatin subsequently. (Table.1)

III) Growth arrest at G2-M phase 

Cells treated with a mix of clove oil and 
cisplatin demonstrated the exceedingly huge most 
noteworthy mean esteem pursued by cells treated 
with clove oil and 5-FU, cisplatin, 5-FU, clove oil 
and control cells in this way. (Table.1)

IV) Pre-G1 apoptosis 

Cells had been treated with a blend of clove oil 
and cisplatin demonstrated the very critical most as-
tounding mean esteem followed by cells treated with 
cisplatin, 5-FU with clove oil, 5-FU, clove oil and 
control cells in this manner. As appeared in (Table 1).

Level of apoptosis in tested sets

I) Early Apoptosis

Tried cells treated with a blend of clove oil and 
cisplatin demonstrated the profoundly critical most 
noteworthy mean esteem pursued by cells treated 
with cisplatin, 5-FU with clove oil, 5-FU, clove oil 
and control cells hence. As shown as in (Table 2).

II) Late Apoptosis

Also, cells treated with a mix of clove oil and 
cisplatin demonstrated the exceedingly critical most 
noteworthy mean values followed by cells treated 
with cisplatin, 5-FU, clove oil with 5-FU, clove oil 
and control cells in this manner. As illustrated in 
(Table.2).

Evaluation of necrosis in tested sets

Tested cells treated with a blend of clove oil 
and cisplatin demonstrated the exceptionally 
noteworthy most astounding mean esteem pursued 
by cells treated with 5-FU, cisplatin, clove oil and 
5-FU, clove oil and control cells hence. (Table 2)
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Table (1): Cell cycle analysis

Cell cycle analysis Control cells Clove 5-FU Cisplatin Clov+Cisplatin Clov+5-FU Test value* P-value

%G0-G1
Mean ± SD 67.87 ± 2.30 61.77 ± 5.84 51.30 ± 2.66 42.37 ± 5.46 24.37 ± 4.87 44.27 ± 3.81

37.585 0.000
Range 65.9 – 70.4 56.8 – 68.2 48.5 – 53.8 36.7 – 47.6 19.8 – 29.5 40.3 – 47.9

%S
Mean ± SD 24.09 ± 3.47 17.67 ± 1.42 15.29 ± 1.32 14.74 ± 1.93 12.37 ± 1.66 17.11 ± 1.48

11.813 0.000
Range 20.4 – 27.28 16.4 – 19.2 13.8 – 16.3 12.6 – 16.33 10.8 – 14.1 15.4 – 18

%G2-M
Mean ± SD 7.11 ± 1.96 14.29 ±  0.60 18.49 ± 1.18 20.47 ± 0.91 30.17 ± 2.76 22.51 ± 2.05

59.791 0.000
Range 5.53 – 9.3 13.6 – 14.7 17.5 – 19.8 19.8 – 21.5 28.1 – 33.3 20.5 – 24.6

%Pre-G1
Mean ± SD 0.92 ± 0.16 6.35 ± 1.10 14.89 ± 1.97 22.45 ± 1.29 33.15 ± 1.53 16.13 ± 2.15

171.749 0.000
Range 0.8 – 1.1 5.3 – 7.5 12.66 – 16.4 21.3 – 23.85 31.6 – 34.66 14.68 – 18.6

P-value < 0.01 highly significant 	 P-value < 0.05 Significant   	   P-value > 0.05 Non significant

Table (2): Level of apoptosis in tested sets

Apoptosis Control cells Clove FU Cisplatin Clov+Cisplatin Clov+FU Test value P-value

Early
Mean ± SD 0.47 ± 0.07 2.85 ± 0.47 4.92 ± 0.16 8.63 ± 1.31 12.27 ± 1.15 6.72 ± 0.43

91.758 0.000
Range 0.4 – 0.53 2.3 –  3.14 4.8 – 5.1 7.6 – 10.1 11.5 – 13.6 6.26 – 7.1

Late
Mean ± SD 0.31 ± 0.07 2.72 ± 0.76 7.59 ± 0.80 11.48 ± 0.91 17.89 ± 1.50 7.19 ± 0.69

149.307 0.000
Range 0.25 – 0.39 2.26 – 3.6 6.8 – 8.4 10.5 – 12.3 16.3 – 19.27 6.5 – 7.87

Necrosis
Mean ± SD 0.14 ± 0.03 0.79 ± 0.17 2.37 ± 0.65 2.34 ± 0.57 2.99 ± 0.46 2.21 ± 0.37

19.175 0.000
Range 0.12 – 0.17 0.6 – 0.9 1.9 – 3.12 1.8 – 2.93 2.5 – 3.4 1.8 – 2.53

DISCUSSION

Cancer is a gathering of multiple hundreds 
neoplastic infections, which are all caused by 
dysregulation of various cell flagging pathways (26). 
Head and neck tumors spoke to the seventh most 
frequent disease around the world (3). The worldwide 
frequency of lip, oral cavity, and pharyngeal diseases 
of 529,500, relating to 3.8% of all malignant 
growth cases, is anticipated to increment by 62% 
to 856,000 cases by 2035 because of changes in 
socioeconomics (27). The sorts of malignant growths 
are unique in relation to creating nations to created 
nations, where disease of the lung, bosom, colo-
rectum and pancreas are significantly more event in 
created nations and disease of throat and liver are 
substantially more event in creating nations (28). 

Chemotherapeutic medications plan to murder 
malignant growth cells in the desire for forestalling 
further disease movement while chemoprevention 
incorporates administrating non-harmful operators 
to people who might be at an expanded danger of 
disease. While, chemoprevention is a promising 
system to diminish the event of malignancy, both 
in high-hazard gatherings and in the all inclusive 
community (29). 5-fluorouracil (5-FU) is named a 
standout amongst the most usually recommended 
chemotherapeutic medications for the cure of 
head and neck malignancy (9). It was known by 
impacts like bone marrow concealment and such 
gastrointestinal toxicities as sickness, regurgitating, 
loose bowels, stomatitis and both intense and 
deferred neurotoxicity (30, 31). 
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Cisplatin is the most dynamic chemotherapeutic 
specialist for the treatment of various kinds of 
malignant growth and it is normally joined with 
different operators, for example, docetaxel, 
gemcitabine and 5-FU (32). Be that as it may, its 
utilization is confined because of extreme symptoms, 
for example, paleness, neurotoxicity, nephrotoxicity 
and the achievement of medication opposition (31).

Natural products had been the most successful 
resource of potential pharmaceutical agent. It 
represented the scaffolds in achieving chemical 
diversity for human use and it characterized by 
anticancer properties(33,34). Eugenol (4-allyl-2-
methoxyphenol) is a characteristic phenolic material 
that is the significant part of clove oil and it is 
broadly utilized not just in dentistry as a constituent 
of zinc oxide eugenol concrete and is connected to 
the mouth condition, yet additionally as a fragrant 
and seasoning operator in various beautifying 
agents and nourishment item. Eugenol-related 
mixes not just go about as cell reinforcement and 
furthermore as prooxidant which might be engaged 
with the cytotoxicity enlistment (35). 

The lethal reactions of as of now utilized 
anticancer medications can be diminished by 
utilizing non-dangerous potentiating operator or 
synergistic compound in blend with anticancer 
medications which may potentiate their proficiency 
while limiting their harmfulness by decreasing the 
portion. Such non-lethal potentiating operators 
which can resolve a few issues of the clinical 
malignant growth treatment contain low sub-atomic 
weight terpenoids present in fundamental oils (36, 

37).Recent examinations have demonstrated that 
the co-treatment of an antitumor specialist with an 
enemy of disease regular item can be one of the 
potential helpful systems diminishing the degree 
and seriousness of malignant growth treatment-
related poisonous quality (38). 

Cell culture speaks to a valuable device for ex-
aminations in various fields and it encourages in-
vestigation of natural properties and procedures 

that are not promptly reachable at the dimension 
of unblemished living being (21). Three-dimensional 
(3D) cell c920.-.+ulture models turn out to be step 
by step progressively well known in contemporary 
malignant growth research and medication opposi-
tion contemplates (39).

To information, uncommon examinations were 
directed to assess the impact of clove oil as normal 
item in mix with chemotherapeutic medications, 
for example, 5-FU and cisplatin in treatment of 
head and neck malignant growth. Subsequently, 
the present examination was completed to survey 
the impact of 5-fluorouracil versus cisplatin in mix 
with clove oil in the executives of head and neck 
squamous cell carcinoma cell line (Hep2). 

Every single tried set were analyzed to assess 
cytotoxic impact of tried medications by MTT 
measure, cell cycle investigation and dimension 
of apoptosis by flowcytometery. MTT test [3-(4, 
5-dimethylthiazol-2-yl) 2, 5 diphenyl tetrazolium 
bromide] of tried sets estimated viability of cells(23). 
Though cell cycle investigation was utilized to pon-
der the impact of utilized medications on develop-
ment of malignant growth cells and to evaluate the 
level of apoptosis in tried sets (40, 41). 

In the present examination, 5-FU showed 
cytotoxic impact against Hep2 cell line. This 
could be clarified in light of the fact that the 5-FU 
applies its chemotherapeutic impact through 
restraint of thymidylate synthase compound (42), and 
furthermore in view of its structure, 5-FU meddled 
with nucleoside digestion and fused into RNA and 
DNA, prompting cytotoxicity and cell demise (12).

In the present investigation, 5-FU additionally 
prompted apoptosis and development capture of 
Hep2 malignant growth cells at G2/M stage and this 
as per ponder did by Liu et al. who recommended 
that 5-FU interceded apoptosis and G1/S cell cycle 
stage capture in laryngeal carcinoma through a p53-
autonomous pathway (43). 
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Alongside that in the present examination, 
5-FU applied its cytotoxic impact on Hep-2 cell 
lines in portion and time dependant way contrasted 
with control cells and this as per the investigation 
completed by Galbiatti who announced that 5-FU 
dose may impact lethality and medication adequacy, 
Regarding to cells treated with 10, 50 and 100 ng/
mL of 5-FU, the quantity of apoptotic cells expanded 
as the portion was expanded (44). 

The present investigation exhibited that cisplatin 
indicated cytotoxic impact against Hep2 cell line. 
And furthermore tried set treated with cisplatin dis-
played apoptosis and cell division capture at G2/M 
stage. It had been accounted for that cisplatin-insti-
gated cell demise was associated with apoptotic-and 
cell cycle-managing pathways (45). In the present ex-
amination, cisplatin applied its cytotoxic impact on 
Hep-2 cell lines in portion and time dependant way 
contrasted with control cells and this as per ponder 
completed by another investigator who revealed 
that cisplatin likewise hindered cell expansion and 
actuated apoptosis of Hep2 laryngeal cells in a por-
tion and time subordinate way (46). In this examina-
tion, A 24 hour introduction of Hep-2 cells to 10 μM 
cisplatin caused a decrease in G0/G1 stage cells, 
from 74.86% cells in the control to 43.14% cells 
following treatment. Additionally, flow cytometery 
examination of cell cycle dispersion showed that 
treatment of Hep-2 cells with cisplatin alone out-
comes in critical cell apoptosis (sub-G1 crest). The 
level of apoptotic cells elevated from 1.02±0.56% 
for control gathering to 3.33±1.08% for cisplatin. 
On other hand; the IC50 of cisplatin in the present 
examination was 13.00µg/ml. The level of develop-
ment capture at G2/M stage was 20.47 ± 0.91% and 
the level of apoptotic cells was 22.45 ± 1.29%. 

In the present examination, clove oil displayed 
cytotoxic impact against Hep2 cell line in portion 
and time dependant way contrasted with control 
cells and this as per other investigation revealed that 
eugenol in the µM run appeared at oral squamous 
carcinoma cells (47). This could be clarified that 
eugenol in the µM go caused metabolic changes 

including decrease of ATP usage, oxidative pressure 
and an expansion in the polyamines and glycolytic 
metabolites (48). 

In the present investigation, tried set treated with 
clove oil indicated Pre-G1 apoptosis and cell divi-
sion capture at G2/M stage and this as per the exam-
ination completed by researcher who revealed that 
eugenol in the µM extend hindered the development 
of melanoma cells—Sbcl2 (essential melanoma), 
WM1205Lu (metastatic melanoma) and this was 
joined by cell cycle capture at the S stage and pur-
sued by apoptosis (49). Additionally, eugenol-treated 
HL-60 cells (human promyelocytic leukemia), 
showed DNA discontinuity, ROS generation, loss of 
mitochondrial transmembrane potential, bax trans-
location, Bcl-2 decrease, cytochrome c discharge 
and caspase-9 and - 3activation, prescribed that eu-
genol caused apoptotic cell demise (50). Moreover, 
dynamic portion of clove (AFC) could initiate cell 
apoptosis in human colorectal malignant growth 
HCT-116 cells by means of the phosphoinositide3-
kinase/Akt/mechanistic(PI3K/Akt/mTOR-inter-
vened autophagic pathway) (51). 

A Combination treatment is the best treatment 
technique in disease. The basic rule for mix 
chemotherapy is to utilize drugs that work by 
various systems of activity and this prompted 
diminish the advancement of safe malignancy cells. 
This was clarified by investigator who expressed 
that the significance of blend treatments rising up 
out of free instruments of activity that could limit 
the advancement of medication opposition and it 
could give adequate disease cell slaughtering to 
treat a patient by conveying these medications at 
their most extreme endured portion, a condition 
that could permit improving malignant growth cell 
murdering with reasonable harmfulness (52). 

In the present investigation, a blend of clove oil 
and cisplatin demonstrated cytotoxic impact against 
Hep2 cell line. And furthermore tried set treated 
with this mix displayed apoptosis and cell division 
capture at G2/M stage. This could be clarified by 
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study did by another researcher who revealed that 
a co-treatment with eugenol and cisplatin initiated 
various pathways and procedures related with an 
apoptotic reaction in human melanoma G361 cells 
including atomic buildup, DNA discontinuity, 
a decrease in MMP and proteasome action, the 
expansion and decline of Bax and Bcl-2, a diminished 
DNA content, the arrival of cytochrome c into the 
cytosol and the enactment of caspase-9, caspase-7, 
caspase-3. Interestingly, separate medications of 
300 μM eugenol or 3 μM cisplatin for 24 h did not 
instigate apoptosis (53). 

Additionally, the present investigation as per the 
examination completed by Yi and Shi who revealed 
that the mix of methyl eugenol with cisplatin brought 
about progressively strong apoptosis enlistment by 
expanding mitochondrial layer potential misfortune 
and caspase-3 action (54). Next to that eugenol could 
potentiate cisplatin hostile to malignant growth 
action through restraint of aldehyde dehydrogenase 
ALDH-positive bosom disease foundational 
microorganisms and the NF-κB flagging pathway. 
With the goal that our present information propose 
that a blend treatment of eugenol and cisplatin is 
a potential treatment technique for head and neck 
disease (55). 

In the present examination, the blend of clove oil 
and 5-FU indicated cytotoxic impact against Hep2 
cell line. And furthermore tried set treated with this 
mix showed apoptosis and cell division capture 
at G2/M stage. This as per examine completed 
by Hemaiswarya who announced that the blend 
of eugenol and 5-fluorouracil diminished human 
cervical HeLa cells multiplication when contrasted 
with the individual medicines and control. Also, 
there was a critical increment in the quantity of 
apoptotic cells in blend when contrasted with 
individual medications (56). 

The present examination exhibited there was 
huge increment in the quantity of apoptotic cells 
and the level of development capture in the blend 
when contrasted with the individual medications 

and control. These discoveries can prompt new 
treatment procedures and could likewise make 
ready in the decrease of the measure of anticancer 
specialists required as helpful portion. A decrease in 
the measure of the engineered medication can in the 
long run lead to decrease in the poisonous quality 
and reactions caused to the patients. 

The present study demonstrated that utilized 
medications separately shown malignant 
growth development inhibitory action and when 
consolidated clove oil with cisplatin just as with 
5-FU in explicit portion frame created synergistic 
improvement of the anticancer impact of cisplatin 
and 5-FU against the disease cells. 

    All in all, the blend between chemotherapeutic 
medications, for example, 5-FU and cisplatin and 
natural agent, for example, clove oil brought about 
synergistic impacts on development hindrance, 
cell cycle capture, and apoptosis acceptance. Our 
outcomes proposed that this kind of mix treatment 
may be a conceivably helpful restorative choice 
for people determined to have head and neck 
malignancy. We found that tried sets that treated 
with a mix of clove oil and cisplatin exhibited 
prevalent outcomes than sets treated with a blend 
of clove oil and 5-FU and them two indicated more 
great outcomes than other tried sets. This could be 
credited to autonomous systems of activity of tried 
medications that could limit the advancement of 
medication obstruction (52).
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