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ABSTRACT

Aim: This investigation pointed to estimate skeletal muscle efficiency of diamond nanoparticles in
enhancing Vinblastine (VBL) effects.

Methodology: One hundred Albino mice, weighing (23- 28 grams) were utilized in this research,
after a week of habituation, the mice were divided into five groups at random (20 mice each).
Group 1 (control) obtained distilled water infusions, Group 2 (ESC group) injected Ehrlich cells via
intramuscular infusion (IM), and Group 3 (ESC+VBL group) gained Vinblastine only, Group 4
(ESC+VBL+ND) received an IM injection of Vinblastine loaded on diamond nanoparticles and
Group 5 (ESC+VBL+CS+ND) received IM administration of Vinblastine stacked on Chitosan with
nanodiamond. Finally, blood specimens were taken. Serum was obtained to measure
Asparaginase aminotransferase, Alanine aminotransferase, and Creatinine kinase. The muscle
was removed and observed under a light microscope.

*Corresponding author: E-mail: selhamidy@gmail.com;
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effect of VBL on skeletal muscle.

Results: Aspartate aminotransferase (AST), alanine aminotransferase (ALT) and Creatinine kinase
levels in the blood were elevated in ESC than in normal and treated groups. Levels of these
enzymes were enhanced after treatment of VBL, diamond nanoparticles and chitosan.

Conclusion: Nanodiamond are influenced in the VBL delivery system for the therapy of Ehrlich
Solid carcinoma in mice models. The embattled VBL liberates tumor cells and reduced the side

Keywords: Cancer therapy; diamond nanopatrticles; vinblastine; histopathology; skeletal muscle.

1. INTRODUCTION

The numeral applications of diamond
nanoparticles in biological fields increased
quickly through previous years and this imitated
in huge investigations [1-3]. Several studies
concentrated on pharmaceutic investigations and
diagnoses of clinical applications [4].

Newly, malignancy in the whole population of the
world will be the main disease due to death [5].
Cancer is many diseases that can begin when
irregular cells develop irrepressibly in virtually
any tissue or organ of the body, go beyond their
normal borders to attack neighboring portions of
the body, and/or prevail in additional organs. The
final progression is called metastasizing and is
the tumor's main reason for death. Additional
mutual denotations for cancer are viral swelling
and tumefaction [6]. With 9.6 million. Universal
individuals are evaluated to have died from
malignancy in 2018 [6]. Ehrlich solid melanoma
is a type of homogenous neoplasia with high
transplantable ability, rapid multiplication, no
recrudescence, a high mortality rate, 100%
tumor, and no cancer implantation antigen. It
strongly matches human cancers and is
frequently used as a prototype for solid tumor
research [7]. This model is used to study the
influence of chemical drugs on malignancy cells
and to assess their responses to the host [8,9].
The identifying therapeutic method is one of its
benefits, an important and valuable tool for
cancer-related preclinical studies [10]. Also, it is
a distinguished tool for researching and
discovering antitumor activity [11].
Chemotherapy treats many types of cancer, It is
very effective, but it lacks a distinction between
cancer cells and healthy cells. There is various
side effects are seen in patients during the
chemotherapy [12]. One of the main objectives of
chemotherapy is to stop the cell cycle, to stop
blood vessel formation, and to stop apoptosis
[13]. Hydrophobic factors characterize most
types of chemotherapy, and thus the role of
nanoparticles acting as chemotherapy carriers
[14].
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The reason for the unspecified distribution of
chemotherapy to the required cells results in
injury to healthy cells and tissues as well as
poisoning, leading to the appearance of side
effects, which is the biggest problem in cancer
chemotherapy [15]. This could affect the
treatment strategy, diagnosis, and treatment, and
extravasation response [16]. Vinblastine is one of
the most widely studied drugs in the Vinca
alkaloids (Vas) family and may be part of several
chemotherapy schedules for the cure of non-
small cell lung melanoma, Hodgkin's lymphoma,
melanoma, brain cancer, testicular cancer [17].
Breast, Leukemia, and Kaposi's Sarcoma [18].
Several alkaloids, such as vinblastine, are known
as powerful chemotherapy agents in phase Il
clinical trials [19]. Microtubules are the first goal
of several first-line drugs to treat the tumor.
These medicines are considered as microtubule
stabilizers such as destabilizers eribulin, and
vinca alkaloids (Vinblastine), as well as have
additional intricate influence [20].
Nanotechnology is the design, description,
implementation, manufacturing, methods, and
devices of structures by the shape and volume of
the nanometer range [21]. To inspect or regulate
biological procedures [22]. With completely new
features and functions acquired from their 100
nm domain volume. It is used in numerous fields,
including biomedicine, material development,
information technology, and electronics [23], and
to produce further operative treatments to
progress  the medical response [24].
Nanotechnology is a wide-ranging science that
has the potential to help treat cancer [25]. In the
latest years, nanodiamonds have attracted much
attention in several fields of research, including
biological sensing, medical therapy, fluorescent
indicators, and enzyme immobilization [26]. NDs,
particularly in cancer therapy and image sensors,
are commonly used as nanomaterials for
biomedical fields [27-28]. It is used as a
transporter for biologically active compounds,
assays and biosensors are the major purposes of
NDs [29]. Serum skeletal muscle enzymes are
biochemical parameters of both pathological and
physiological circumstances, the functional status
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of muscle tissue varies greatly. Regarding acute
and chronic muscle pain, a rise in these enzymes
could be a sign of cellular fibrosis or tissue
injury [30]. The highest CK values are found in
muscular dystrophy [31].

2. MATERIALS AND METHODS
2.1 Chemical

Detonation Diamond Nanoparticles of size
around 6 nm and purity of more than 98%, Color:
gray, Morsphology: spherical and Bulk density:
0.17 g/cm” were obtained from Nanostructured &
Amorphous Materials Inc.,, USA. Surface
modified Nanodiamond contains Chitosan 15-20
wt.%. Alanine aminotransferase REF.
K2143, Aspartate aminotransferase  REF.
K2041 and Creatinine kinase REF. K1401 was
purchase from Siemens Com., Munich,
Germany.

2.2 Nanodiamond Chaotizations

TEM electron micrographs were occupied by
JEOL-JEM 2010F electron microscope at 200KV;
the specimens were discrete in 70% Ethyl
alcohol and drops of nanodiamond and
nanodiamoud with chitosan suspensions were
dried on carbon-coated copper grids. X-ray
diffraction patterns were monitored by Regaku-
Ultima-1V [32].

2.3 Experimental Design

In this experiment, 100 male adult Swiss mice
going to weigh between 23 and 27 grams have
been utilized. These animals come from King
Fahd Medical Research Center (KFMRC), King
Abdulaziz University, Jeddah, Saudi Arabia's
animal house. Mice put in plastic enclosures (20
mice/confine) and kept in controlled lab
conditions room, light: dark cycle (12:12h),
temperature (20+1C°), and moisture (65%) and
fed ad libitum with the typical diet and had free
drinking to tap water.

After one week of acclimation, the mice were
housed in plastic enclosures (20 mice per group)
and preserved in a regulated lab. They were
divided into five groups at random (20 mice
each). Group 1 (control) was preserved as the
healthy group and was given distilled water
injections Group 2 (ESC group) ESC-bearing
mice were given an intramuscular injection (IM)
of 0.15 ml Ehrlich cells (2x10°%), and Group 3
(ESC+VBL group) ESC-bearing mice have
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infected 0.05 ml Vinblastine at a dose of 6 mg/kg.
Vinblastine was given to animals via Intertumoral
injection in six equal doses for two weeks, for a
total dose of 6 mg/kg [33]. For about fourteen
days, Group 4 (ESC+VBL+ND) received an
Intertumoral infusion of 0.05 ml Vinblastine (6
mg/kg) stacked on ND nanoparticles (30 mg/kg)
three times per week. Group 5
(ESC+VBL+CS+ND) received 0.05 ml
Vinblastine (6 mg/kg) loaded on Chitosan with
diamond nanoparticles (30 mg/kg) 3 times per
week for about 2 weeks.

2.4 Blood Sampling

Blood was obtained 24 days after Ehrlich ascites
carcinoma cells were injected intramuscularly
[33]. Blood was drawn from the retroorbital
venous plexus and placed in pure sterile test
tubes with no anticoagulants. The blood
specimens were centrifuged for 10 min. at 5000
rom, and the blood sera were obtained,
aliquoted, and stored at - 80°C until needed [34].

2.5 Ehrlich Ascites Carcinoma Cells

King Fahd Medical Research Center, King Abdul-
Aziz  University, Jeddah, Saudi Arabia,
generously provided the parent line of Ehrlich
ascites carcinoma cells. In male albino mice, the
cancer cell line was kept by serial
intraperitoneal injection transplantation of Ehrlich
ascites carcinoma 2.5 10° cancer cell cells/0.2 ml
[35]. The ascitic liquid was diluted in saline
solution to achieve a tumor cell suspension
concentration of 10 x 10° cells/ml. 0.25 mL (2.5 x
106 cells/mice) from the inventory suspension
Within 10 days, the ascetic fluid containing
Ehrlich tumor cells produced and was gathered
via i.p. puncture with a sterile syringe, dilution,
and including the «cells via a Neubauer
Hemocytometer [36]. Ehrlich cells were
intramuscular injection (IM) to get the solid
tumor.

2.6 Histopathological Examination

Muscle tissues in various groups and fixed in
10% formal saline for 24 hrs. After sterilizing
the water, various concentrations of
ethyl alcohol were used to dehydrate the
samples. Specimens were cleared in xylene and
embedded in paraffin for twenty-four hours at 56
degrees in a hot air oven. By microtome, paraffin
blocks were prepared for sectioning at a
thickness of 4 microns. For the investigation, the
acquired tissue sections were placed on glass
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slides, deparaffinized, and stained with
hematoxylin and eosin stains. Finally, using a
light microscope (Olympus BX 51, Olympus
America, Melville, NY) and a digital camera, an
examination was performed at different
magpnification [37].

2.7 Blood Biochemical Parameters
2.7.1 Aspartate aminotransferase (AST)

The aspartate aminotransferase procedure was
evaluated using a bichromatic (340-700 nm) rate
method, which is a modification of the technique
established by the International Federation of
Clinical Chemistry (IFCC) [38].

2.7.2 Alanine aminotransferase (ALT)

The Alanine Aminotransferase (ALT) method
used by Dimension Vista is an evolution of the
IFCC's suggested ALT protocol as mentioned by
[39]. A bichromatic (340, 700 nm) rate method is
used to measure the alteration in the absorption
spectrum, which is directly related to ALT levels
[39].

2.7.3 Creatine Kinase (CK)
The Dimension Vista CK technique is enhanced

to usages the International Federation of Clinical
Chemistry (IFCC) CK 37°C [40].

3. RESULTS
3.1 Nanodiamond Characterization
3.1.1 TEM examination

Fig. 1 reveals the TEM images for the diamond
nanoparticles before and after functionalization
with chitosan. It is noticed that the diamond
nanoparticle before functionalization showed
individual nanoparticles with a mean size of 742
nm. After functionalization with chitosan, the
diamond nanoparticles tend to aggregate and
form large particles, where the mean size of the
diamond reached 10+1 nm. The high-resolution
TEM images before and after functionalization
showed a slight increase of the d-space
parameter, where it is increased from 0.52 nm to
0.56 nm.

3.1.2 XRD

Fig. 2 represents the XRD for the diamond
nanoparticles before and after functionalization
with chitosan. It is noticed that the two strong
peaks located at 20 values of 43.2° and 74.6°
were assigned to the reflections from (1 1 1) and
(2 2 0) plane of the diamond. The broad peak
appeared at 26 value of 20.1° was ascribed to
the amorphous carbon. The intensity of this peak
is increased due to the functionalization of the
surface of diamond nanoparticles with chitosan.

Fig. 1. a, b electron micrograph of diamond nanoparticles and c, d diamond nanoparticles with
chitosan (scale bar a, c: 20 nm and b, d: 5 nm)
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Fig. 2. a. X-ray diffraction pattern of diamond Nanoparticles b. X-ray diffraction pattern of
diamond nanoparticles-chitosan

3.2 Histopathological Examination

Light microscope images of longitudinal and
cross-sections of the mice back thigh muscle: (A-
D); Control, (E-H); Ehrlich solid carcinoma, (I-L);
Ehrlich solid carcinoma treated by Vinblastine,
(M-P); Ehrlich solid carcinoma treated with
Vinblastine and Nanodiamond, (Q-T); Ehrlich
solid carcinoma treated with Vinblastine and
Nanodiamond NPs and Chitosan. (M)
musculoskeletal fibroblasts, (K) sarcoplasm
between fibers, (N) Necrosis, Cancer cells
(yellow arrows), and Muscle cell nucleus (White
arrows).

Micrograph of the skeletal muscles of Control
group mice (A-D); It shows the normal cells and
tissue shape of the muscles, (M) musculoskeletal
fibroblasts, (K) sarcoplasm between fibers,
Muscle cell nucleus (White arrows), (A-B)
Longitudinal muscles, (C-D) Transverse muscles,
(A-C 100X) (B-D 400X). Micrograph of the
skeletal muscles of Ehrlich group mice (E-F)
extensive infiltration of the muscle tissue with
tumor cells generally, A. aggregation of cancer
cells(yellow arrows), (N) Extensive necrosis and
fibrosis, (M) musculoskeletal fibroblasts, (K)
sarcoplasm between fibers, (E-F) Longitudinal
muscles, (G-H) Transverse muscles, (E-G 100X)
(F-H 400X). Micrograph of the skeletal muscles
of Ehrlich+Vinblastine group mice (I-L), In
general, there was an improvement in tissue and
cells after using vinblastine and a reduction in
cancer cells compared to the previous group, (N)

Extensive necrosis  and fibrosis, (M)
musculoskeletal fibroblasts, (K) sarcoplasm
between fibers, Muscle cell nucleus (White
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arrows), (I-J) Longitudinal muscles, (K-L)
Transverse muscles, (I-K 100X) (J-L 400X).
Micrograph of the skeletal muscles of

Ehrlich+Vinblastine+Nanodiamond group mice
(M-P), There is an enhancement in cells and
tissue and moderate of cancer and inflammatory
cells compared to the Ehrlich + Vinblastine
group, (N) moderate necrosis and fibrosis, (M)
musculoskeletal fibroblasts, (K)
sarcoplasm between fibers, Muscle cell nucleus
(White arrows), (M-N) Longitudinal muscles, (O-
P) Transverse muscles, (M-P 100X) (O-N 400X).
Micrograph of the skeletal muscles of
Ehrlich+Vinblastine+Nanodiamond+Chitosan
group mice (Q-T), There is perfection in muscle
tissue and cells. Also, an important clear
reduction of cancer cells, (M) musculoskeletal
fibroblasts, (K) sarcoplasm between fibers,
Muscle cell nucleus (White arrows), (Q-R)
Longitudinal muscles, (S-T) Transverse muscles,
(Q-S 100X) (R-T 400X).

3.3 Blood Biochemical Parameters

Serum levels of ALT and AST were significantly
increased in ESC, ESC+VB, ESC+VB+ND, and
ESC+VB+ND-CS groups versus the control
group. ALT, AST, and Creatinine kinase levels
were significantly decreased in ESC+VB,
ESC+VB+ND, and ESC+VB+ND-CS groups
versus ESC group (P <0.0001 for all); in
ESC+VB+ND and ESC+VB+ND-CS groups
versus ESC+VB group (P <0.0001). In
ESC+VB+ND-CS group, AST and ALP were
significantly increased versus ESC+VB+ND
group (Table 1 and Fig. 4).
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Longitudinal Transverse
muscles mseles

Fig. 3. Light Photographs of histological sections from mice skeletal muscle at various
magnifications X100 & X400 to show (G1- G2 - G3- G4 - G5) stained by H&E

Table 1. Comparison of Aspartate aminotransferase and Alanine aminotransferase in different
studied groups

Groups Control ESC ESC+VB ESC+VB+ND ESC+VB+ND-CS
Parameters

AST (U/L) 21.25¢0.25 201.53+0.55 39.25+0.25 17.25+0.25 20.17.20.14
Significance - 'P=0.0001  'P=0.0001; 'P=0.0001; 'P=0.002;
’p=0.0001 °P=0.0001, ’p=0.0001,
3P=0.0001 *P=0.0001;
*P=0.0001
ALT (UL) 17.17¢0.14 190.25+0.25 31.25+0.25 13.50+0.25 13.08+0.14
Significance - P =0.0001 'P=0.0001; 'P=0.0001; 'P=0.0001;
2p=0.0001  2P=0.0001, 2P=0.0001,
P=0.0001 *P=0.0001;
“P=0.038

Data were expressed as mean +/- standard deviation. " P: Significant change compared to the control group; °P:
Significant change compared to the Ehrlich group (ESC) group; 3p: Significant change compared to the Ehrlich
and Vinblastine group (ESC+VB) group; "P: Significant change compared to the Ehrlich, Vinblastine, and
Nanodiamond group (ESC+VB+ND) group. Significance was made using ANOVA-oneway test at P = 0.05
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Serum levels of creatinine kinase were
significantly increased in ESC, ESC+VB.
ESC+VB+ND and ESC+VB+ND versus the
control group (P <0.0001 for all) and in
ESC+VB+ND-CS group versus ESC+VB+ND
group (P <0.0001). Creatinine kinase levels were

[ Control

Il EsC

[ ESC+VB

[ ESC+VB+ND
[ ESC+VB+ND-CS

250

200

KkK ##
o i i 1194
bi5i914 WY

Seum levels of aspartate aminotransferase (U/L)

significantly decreased in ESC+VB,
ESC+VB+ND, and ESC+VB+ND-CS groups
versus ESC group (P <0.0001 for all); in

ESC+VB+ND versus ESC+VB (P <0.0001)
(Table 2 and Fig. 5).

[ Control

Il ESC

[ ESC+VB

[ ESC+VB+ND
B ESC+VB+ND-CS

250+

Seum levels of alanine aminotransferase (U/L)

Fig. 4. Comparison of serum levels of alanine aminotransferase and aspartate
. aminotransferase in different studied groups
: Significant change compared to the control group; #: Significant change compared to the Ehrlich Solid
Carcinoma (ESC) group; 1: Significant change compared to the Ehrlich Solid Carcinoma and VB (ESC+VB)
group; y: Significant change compared to the Ehrlich Solid Carcinoma +VB+ND (ESC+VB+ND) group

250

Seum levels of creatinine kinase (U/L)

@3 Control

Il ESC

@ ESC+VB

@@ ESC+VB+ND
@l ESC+VB+ND-CS

. Fig. 5. Comparison of serum levels of creatinine kinase in different studied groups
: Significant change compared to the control group; #: Significant change compared to the Ehrlich Solid
Carcinoma (ESC) group; 1r: Significant change compared to the Ehrlich Solid Carcinoma and VB (ESC+VB)
group; y: Significant change compared to the Ehrlich Solid Carcinoma +VB+ND (ESC+VB+ND) group
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Table 2. Comparison of creatinine kinase in different studied groups

Groups Control ESC ESC+VB ESC+VB+ND ESC+VB+ND-
Parameters CS
Creatinine 110.23+t0.25 217.25¢0.25 117.20+0.17 112.18+0.16 118.23+0.21
kinase (U/L)
Significance - ' =0.0001 'P=0.0001; 'P=0.0001; P=0.0001;
2P=0.0001 ’P=0.0001, ’P=0.0001,
%P=0.0001 *P=0.0001;
“P=0.0001

Data were expressed as mean +/- standard deviation. 'P: Significant change compared to the control group; °P:
Significant change compared to the Ehrlich group (ESC) group; 3p: Significant change compared to the Ehrlich
and Vinblastine group (ESC+VB) group; “P: Significant change compared to the Ehrlich, Vinblastine, and
Nanodiamond group (ESC+VB+ND) group. Significance was made using ANOVA-one way test at P = 0.05

Table 3. Comparison of oxidative stress markers between different studied groups

Groups Control ESC ESC+VB ESC+VB+ND ESC+VB+ND-
Parameters CSs
SOD (U/ml) 177.15+0.13  98.40+0.36 100.20%0.18 167.13+0.12 160.18+0.18
Significance - P =0.0001 'P=0.0001; 'P=0.0001; 'P=0.0001;
2P=0.0001 2P=0.0001, 2P=0.0001,
*P=0.0001 3P=0.0001;
“P=0.001
GSH 14.57+0.06  2.07+0.06  10.12+0.13 14.10£0.10 13.37+0.06
(ng/ml)
Significance - " =0.0001 'P=0.0001; P=0.0001; P=0.0001;
2P=0.0001 2P=0.0001, ’P=0.0001,
*P=0.0001 *P=0.0001;
“P=0.0001
CAT (Mu/L)  111.25+0.25 51.13+0.15 99.33+0.38 109.42+0.38 100.17+0.15
Significance - P =0.0001 'P=0.0001; 'P=0.0001; 'P=0.0001;
2P=0.0001 2p=0.0001, 2p=0.0001,
*P=0.0001 P=0.005;
“P=0.0001
MDA 0.33+0.01 1.90+0.01  1.11+0.01 0.95+0.01 1.00£0.01
(nmol/ml)
Significance - P =0.0001 'P=0.0001; 'P=0.0001; 'P=0.0001;
2P=0.0001 2P=0.0001, P=0.0001,
*P=0.0001 *P=0.0001;
*P=0.0001

Data were expressed as mean +/- standard deviation. 'P: Significant change compared to the control group; °P:
Significant change compared to the Ehrlich group (ESC) group; 3p: Significant change compared to the Ehrlich
and Asparaginase group (ESC+VB) group; "P: Significant change compared to the Ehrlich, Asparaginase, and

Halloysite nanotubes group (ESC+VB+ND) group. Significance was made using ANOVA-one way test at P = 0.05.
SOD: superoxide dismutase; GSH: glutathione; MDA: malondialdehyde; CAT: catalase

SOD serum levels were significantly decreased in
ESC, ESC+VB, ESC+VB+ND, and ESC+VB+ND-
CS groups versus the control group (P <0.0001
for all). SOD levels were significantly increased in
ESC+VB, ESC+VB+ND and ESC+VB+ND-Cs
groups versus ESC group (P <0.0001 for all); and
in ESC+VB+ND-CS group versus ESC+VB+ND
group (P <0.0001 and P =0.001), in ESC+VB+ND
and ESC+VB+ND-CS groups versus ESC+VB
group (P <0.0001 both) and in ESC+VB+ND-CS
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versus ESC+VB+ND (P <0.0001). GSH and CAT
serum levels were significantly decreased in
ESC, ESC+VB, ESC+VB+ND, and ESC+VB+ND-
CS groups versus the control group (P <0.0001
for all) and in and in ESC+VB+ND-CS versus
ESC+VB+ND (P <0.0001). GSH and CAT levels
were significantly increased in ESC+VB,
ESC+VB+ND, and ESC+VB+ND-Cs groups
versus ESC group (P <0.0001 for all); and in
ESC+VB+ND-CS group versus ESC+VB+ND
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group, in ESC+VB+ND and ESC+VB+ND-CS
groups versus ESC+VB group. MDA serum
levels were significantly increased in ESC,
ESC+VB, ESC+VB+ND, and ESC+VB+ND-CS
groups versus the control group (P <0.0001 and
P =0.008) and in ESC+VB+ND-CS versus
ESC+VB+ND (P <0.0001). MDA levels were
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Serum levels of catalse (Mu/L)

significantly decreased in ESC+VB,
ESC+VB+ND, and ESC+VB+ND-Cs groups
versus ESC group (P <0.0001 for all); in
ESC+VB+ND and ESC+VB+ND-CS groups
versus ESC+VB group (P <0.0001 for both)
(Table 3 and Fig. 6).
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. Fig. 6. Comparison of serum levels of malondialdehyde in different studied groups
: Significant change compared to the control group; #: Significant change compared to the Ehrlich Solid
Carcinoma (ESC) group; m: Significant change compared to the Ehrlich Solid Carcinoma and VB
(ESC+VB) group; y: Significant change compared to the Ehrlich Solid Carcinoma +VB+ND
(ESC+VB+ND) group
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4. DISCUSSION

Cancer is a highly congregation and varied
gathering of diseases marked through
unrestricted cell generation, attack of limited
tissues, and distant metastases [40]. The cancer
models have the benefit of little price, easy
reproducibility, and accessibility are that
transplantable [41].

Ehrlich ascites carcinoma (EAC) is an unformed
sarcoma caused by high prevalence, increased
ability to the implant, and a high mortality rate [7].
EAC is similar to human carcinoma, so the
ascetic and solid forms of this carcinoma are
often used to assess the anticancer efficiency of
various cancers [42].

Ehrlich's melanoma has powerful inflammatory
occurrences, such as ischemia and inflammatory
infects, which are assumed to perform a
significant role in cancer development in several
kinds of malignancy [43].

The main carcinoma cell variant of Ehrlich ascites
is glioma mammary adenocarcinoma [43]. A
large proportion of techniques used during
cancer treatment are chemotherapy, which Kills
cancer cells by induction of apoptosis and has a
significant effect on patients' lifestyles, and is a
clear cause of mortality [44].

By enhancing the bioavailability and therapeutics
of anti-cancer drugs, nanotechnology has been
used to improve cancer treatment. The utilize of
nanotechnology in cancer treatment provides
inspiring opportunities, composes the potential
for new targeted drug delivery systems to abolish
cancers with negligible injury to healthful tissue.
Interactions with nanoparticle cells are very
reliant on particle shape, dimensions, and charge
[45]. For cellular endocytosis, the optimum
particle diameter is 25-30 nm [46]. The primary
constituents for bionanocomposite preparation
are polymers of biological origin, including the
increasing application of chitosan, a natural
polysaccharide [47].

The alkaloid derivative from the periwinkle
plant is vinblastine. It prevents cell division by
interfering with the mitotic spindle. Inhibition of
the formation of microtubules in the mitotic
spindle has been linked to the mode of action of
vinblastine resulting throughout the arrest of cell
division at the metaphase stage.
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The outcomes of the current investigation
showed that serum creatinine kinase
concentrations were significantly greater than
those of the normal group after injection of the
Ehrlich cells of albino mice. While only CK
activities were significantly reduced compared to
the ESC group of mice after vinblastine treatment
of Ehrlich solid Carcinoma mice. Meanwhile,
creatinine kinase levels were significantly
reduced compared with tumor mice after
vinblastine and CS-ND NPs treatment. The level
of creatinine kinase is almost like the control
group's level. These outcomes were consistent
with Alkhatib et al. [48] that an increase in EAC-
bearing mice creatinine kinase (CK) levels was
comparable to the control group.

AST, ALT, and CK have been used for liver and
skeletal injury recognition in therapeutic
applications. As ALT and AST are indeed
explained in other body tissue (skeletal muscle,
for example), tissue damage may be under-or-
over in the apparent lack of further liver-specific
assays [49].

Serum concentrations of muscle enzymatic are in
pathogenesis situations, parameters of the
cognitive function of muscle and differ greatly.
Creatine kinase, lactate dehydrogenase, and
aspartate aminotransferase are the utmost
efficient serum indicators of muscle damage, but
autophagy in skeletal muscles may be affected
by chronic inflammation following intensive
activity. Therefore, some identifiers, like
superoxide dismutase, glutathione, catalase, and
malondialdehyde, are used to evaluate the level
of muscle stress [50].

Creatinine kinase (CK) and lactate
dehydrogenase  (LDH) are  physiological
biomarkers for cell necrosis and acute or chronic
muscle atrophy. CK and LDH activation may rise
symptoms like pain, fatigue, and a decrease in
muscle strength due to damaged skeletal
muscles during high-intensity long-distance
exercise [51]. The physiological identifiers for
cellular proliferation and acute or chronic muscle
damage are Creatinine Kinase (CK) and lactate
dehydrogenase (LDH). Expression of CK and
LDH will enhance chronic pain, nausea, and loss
of muscle mass during high-impact deep activity
damaged muscle tissue [51].

Retinol enzymatic assessments have been
utilized in a wide range of implementation in the
hospital [52]. The variation of serum enzymes,
including CK, ALT, and AST, have been
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expected to enhance muscle dystrophy [53]. The
elevated serum enzymes in dystrophinopathy are
largely attributed to their update from damaged
muscle fibers rather than liver damage, as
demonstrated by liver biopsy in patients [54]. The
altitude of CK and aminotransferase rates in
dystrophinopathy is easy to comprehend
because of the tissue dispersion of enzymes:
ALT and AST are indeed allocated in the liver
and muscles, while CK is strongly allocated in the
muscles [55]. Even though aminotransferases
are commonly used in treatment centers as
responsive biological markers for hepatocyte
injury, in certain cases, the contest among
elevated serum CK and dystrophinopathy
aminotransferases are reflective of muscle injury.

Some studies have shown that by raising the
level of oxygen radicals in cancer cells or going
to target the nucleus or many other tissue cells,
several chemically altered nanoparticles can
destroy cancer cells [56-58].

In this study, a strong correlation was observed
between alterations in antioxidant mechanisms,
angiogenesis, and Ehrlich solid tumor cell
proliferation. A significant statistically elevated
level of MDA and reduced level of SOD, GSH,
and Catalase occurred in tissues obtained from
the cancer group. nanodiamond can modify
antioxidative enzyme operation by sponsoring the
amounts of SOD, GSH, and Catalase, in addition
to preventing the rate of MDA. These findings
coincide with many other studies finding high
levels of MDA in breast cancer.

The results here are harmonious with those of
Abd El-Aziz et al. [59]. Ehrlich tumors have been
observed to show substantial increases in MDA
and substantial reductions in catalase and SOD
catalase. Moselhi and Al Mslmani [60], suggest
that decreased levels of SOD could lead to the
changed antioxidant activity instituted by
angiogenesis. Oxidative stress-induced by
increased production of free radicals, which can
elicit oxidative damage in vivo, damages
molecules such as fats [61]. The decreased
expression of GSH observed in cancer mice
could be due to the rise in the level of conversion
of GSH to oxidized GSH to reduce the hydrogen
peroxide intracellular level.

The most utilized cancer cells are highly
irrelevant and have a fast growth rate that makes
them extremely responsive to cancer treatment
as well [7]. Excessive production of ROS causes
oxidative cellular injury to macromolecules, and

22

even DNA, leading to many types of oxidative
stress, such as with single base and sugar-
phosphate destruction [62].

The results obtained from the figures and tables
show that in the case of MDA levels proportional
to healthy mice, the ESC group was very high,
but the VBL+ND-CS ftreated groups improved
MDA. Dissimilar to the GSH, SOD, and catalase
liver that were lower than the healthy mice and
treated groups, the antioxidant content of the liver
was significantly increased. Indeed, the growth
and invasion of tumor cells cause disturbances in
antioxidant processes by generating high
amounts of free radicals, which can contribute to
mutating and damaging normal tissues. There is
a strong correlation between alterations in
metabolic processes and tumor cell proliferation
[63]. Glutathione redox decreased significantly
increased oxidative stress through tumor growth
in Ehrlich ascites, causing an increase in GSSG
rates [64]. SOD and CAT are key enzymes that
play a major role in tumorigenesis during
oxidative stress, leading to the deterioration of
ROS  scrounging enzymes when the
antioxidants are restricted or inhibited [65]. AUNP
therapy has been shown to improve the capability
of the liver and kidneys and decrease oxidation
stress by rising antioxidant variables, based on
the obtained results [66].

Pro-oxidant chemicals that excite the potential of
oxidation either by synthesis or by inhibiting
antioxidants can cause cell and tissue injury [67],
due to the formation of superoxidation, leading to
the rupture of the plasma membrane and
organelles [68]. Among the main causes of nearly
degenerative diseases are reactive oxygen
species. The antioxidant protection ability is
overwhelmed by oxidative stress-induced when
ROS and free radicals are generated [69]. By
increasing the levels of endogenous antioxidants
in the body and thus reducing the process of lipid
peroxidation, antioxidants have protective and
therapeutic values against different diseases [70].
In turn, lipid peroxidation is seen as an indicator
of structural and functional alterations of cellular
and organelle membranes with failure to stop the
formation of extreme free radicals by cellular
oxidative [71].

5. CONCLUSION

The current study aims to be effective in lowering
the risk of cancer complications. Furthermore,
the use of diamond nanoparticle drug delivery
can recognize several important drug delivery
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challenges. After therapy with vinblastine and
ND-CS, the concentrations of AST, ALT, and CK
enzymes are similar to the control group. In mice
models, nanodiamond is influenced in the VB
delivery system for the treatment of Ehrlich Solid
Carcinoma. The beleaguered VB liberates tumor
cells and decreases VB's skeletal muscle side
effects.
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