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Abstract

Background: Corn silk is a yellow, silky substance that arises from the stigma of a female flower at the tip of
the corn cob in the maize plant. The chemotherapeutic drug paclitaxel (PTX) is used to treat lung, esophagus,
and ovarian cancer. The aim of the work: Estimate the impact of Paclitaxel (PTX) toxicity on the rat's lung
and the potential protective effect of corn silk extract (CSE). Materials and Methods: The experimental
groups were designed as (1) control group, (2) CSE group was given corn silk extract (CSE) (400 mg/kg) for
7 days orally, (3) PTX group was given PTX (2 mg/kg PTX (i.p) (in 0, 2", 4™ 6" days) and (4) PTX+ CSE
group was given corn silk extract (CSE) and PTX as in the second and third groups, respectively. At the end
of the experiment, the lung tissues were processed for biochemical and histological studies.

Results: The PTX-treated group possessed higher levels of MDA, NO, hydroxyproline, collagen type-1, and
MMP-7 in lung tissue. Meanwhile, the concentrations of SOD, CAT, and GSH in lung tissue were decreased.
Co-administration of CSE restores antioxidative systems through amelioration of the antioxidant enzyme
activity in the lung tissue. In addition, histopathological changes occurred in lung tissue in the PTX-treated
group. Collapsed alveoli, cellular infiltration, and perivascular fibrosis were observed. CSE administration
improves lung damage induced by PTX.

Conclusion: Corn silk extract has a beneficial impact on lung fibrosis.
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1. Introduction inhibiting spindle fiber function and promoting the

Cancer is genetic mutations in abnormal cells.
Paclitaxel (PTX) is extracted from the Taxus
brevifolia tree's trunk crust. It is among the most
potent
medications available. Although it has hazardous

chemotherapeutics and  anticancer
consequences, it is utilized in the treatment protocol
for numerous types of solid tumors, including
malignancies of the head, neck, lung, ovary, and
prostate (1). PTX has anticancer properties (2). The
antitumor ability of PTX is due to the polymerization
of tubulin monomer, leading to a mitotic arrest by

phosphorylation process of B cell lymphoma-2 (Bcl-
2) and apoptotic cell death inducer protein.
Medication with chemotherapeutic agents raises the
life span of cancer patients. Using these medications
to treat a patient might have severe side effects that
negatively
protective drugs concurrently with chemotherapy is
one technique to reduce the riskiness of its negative
effects (3). Structurally paclitaxel is a diterpenoid
pseudoalkaloid with a taxane ring as its nucleus

(C47H51N014). hydrophobic

impact life quality. Treatment of

Because of its

Received: February 1, 2024. Accepted: April 22, 2024. Published: June 4, 2024


mailto:Dramlbarakat123@gmail.com
mailto:Amal.barkat@sci.dmu.edu.eg

Journal of Medical and Life Science, 2024, Vol.6, No. 2, P.182-195

characteristics, it must be administered properly via
a vehicle. Typically, a 50/50 mixture of
polyethoxylated castor oil and dehydrated ethanol
(4). Additionally, it can cause acute hypersensitivity
reactions, which include angioedema, dyspnea,
flushing, rash, tachycardia, hypotension, and chest
discomfort (5).

Many indicated  that
chemotherapeutic medications impede the formation
of malignant tissue by stimulating cell death (6).
Paclitaxel triggers cell death through diverse signal
pathways in distinct cell types, such as the mitogen-
activated protein kinase (MAPK) pathway. This
signal plays an important role in the redox-sensitive
signaling system (7).

Lung cancer is a highly malignant kind of cancer that

researchers have

regrettably results in a substantial number of cancer-
related fatalities. Many patients with lung cancer
develop resistance to chemotherapy, which is a
significant  characteristic  of the  disease.
Additionally,
disruptions in the mechanisms that control cell death

(8). Paclitaxel is a powerful drug used in cancer

some individuals show inherent

treatment. It works by binding to microtubules and
preventing their depolarization during cell division.
While it is a commonly used treatment for advanced
lung cancer with promising results, the effectiveness
of this therapy is hindered by the development of
resistance, leading to suboptimal clinical outcomes.
A thorough comprehension of the molecular
foundation of apoptotic deregulation is crucial
(9).Several mechanisms of resistance to paclitaxel-
induced lung cancer, apoptosis, and fibrosis have
been reported (10).

The complex process of fibrogenesis involves the
interaction of signals that stimulate the production
and accumulation of extracellular matrix, as well as
processes that break down this matrix and remove
the cells responsible for its formation (11). Lung
fibrosis (LF) is a serious and progressive lung
damage characterized by the gradual formation of
lesions in the pulmonary parenchyma, along with
inflammatory infiltration and interstitial fibrosis.
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Excessive accumulation of collagen and cellular
matrix components results in substantial alterations
in the structure of the alveoli (12). Pulmonary
fibrosis biomarkers refer to the results of respiratory
function tests, imaging, or biochemical substances
that can be detected in blood, bronchoalveolar
lavage, or lung tissue (13).

During the metabolic processes of the human body,
the production of molecules such as reactive oxygen
species and free radicals, which have potent
oxidizing characteristics, have occurred. If these
compounds are not promptly eliminated, they will
cause damage to biological membranes and cell
processes, leading to the development of aging,
cardiovascular  disease, and cancer (14).
Antioxidants can eliminate free radicals, therefore
diminishing their detrimental effects on the human
body. Nevertheless, the research focus has shifted
towards the production of natural antioxidants that
are low-toxic, safe, and efficient, owing to the
potential safety risks associated with synthetic
antioxidants (15).

Corn silk refers to the filamentous stigmas of female
maize flowers that are typically thrown as
byproducts during maize cultivation (13). The
primary byproduct resulting from maize processing
is accumulated in significant amounts and disposed
of as agricultural waste. Throughout time, it has been
used to treat various medical conditions. It has
properties,
antioxidant, anti-diabetic, anti-fatigue, and anti-

pharmacological which  include
inflammatory activities. In addition to proteins,
carbohydrates, and bioactive compounds such as
pigments, phenolic acids, flavonoids, and aromatic
oils, corn silk is abundant in protein. The presence
of these essential nutritional constituents qualifies it
for integration into therapeutic diets to mitigate the
onset of chronic ailments (16). Flavonoids, which
are significant secondary metabolites, have been
discovered by numerous studies to be broadly

distributed in plant tissues in recent years (17).
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Using corn silk can improve overall health, enhance
farmers' economy, and be marketed as a value-added
functional food product. The latest research covered
in the current study confirms the practical use of
maize silk, even though it is typically considered a
waste. It may be utilized in food-grade goods,
cosmetics, and herbal medicine. This presents
several potential to create functional and therapeutic
food items with additional value (18). The present
work focuses on investigating the anti-cancer
properties of corn silk extract (CSE) and its bioactive
constituents, specifically polyphenols, flavonoids,
and sterols. The anticancer impact of several
chemicals, such as polyphenols and flavonoids
(including quercetin, rutin, apigenin, and beta-
sitosterol), derived from maize silk, has been studied
(19).

2 Materials and Methods

2.1 Drugs and Chemicals

Paclitaxel (Unitaxel 150 mg/25 ml) 0.05 ml was
completed to 0.5 ml with saline for each rat.
Paclitaxel solution in a vial for infusion was
purchased from Hikma Specialized Pharmaceuticals
Company (Cairo, Egypt). Corn silk extract (CSE)
purchased from MAKIN T9CRNS, batch no.
22CRNS6043 (Spain). All chemicals used were of
the highest purity and analytical grade.

2. 2 Animals and Diets

Pathogen-free forty healthy adult male Wister albino
rats, aged 6-7 weeks, weighing approximately 160+4
g, used for this experiment were purchased from the
Animal House of the National Research Center in
Dokki, Cairo, Egypt. Animals were acclimatized for
1 week before experimentation in a specific-
pathogen-free environment and housed in clean
well-ventilated plastic cages under natural photo-
conditions:
55+ 5% relative humidity. Rodent pellet diet and
water were allowed ad-libitum, and beddings were
daily changed (20). This study protocol received

room temperature (23+2°C) and
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approval under the designation (DMU-SCI-CSRE-
23-11-04).

2.3 Experimental Procedure

Experimental rats were randomly assigned into four
groups (each group n=10). Rats of the first group |
(Control group) were given 0.2 ml of isotonic 0.9%
NaCl solution were administered intraperitoneal
(i.p.) and kept control. Rats of the second group Il
(CSE group) were given orally corn silk extract
(CSE) at a dose of (400 mg/kg) for 7 days (21). Rats
of the third group 11 (PTX group) were given PTX
at a dose (2 mg/kg in 0.2 ml saline) (i.p) (in 0, 2",
4" 6" days) and the final cumulative dose of 8
mg/kg (22). Rats of the fourth group IV (PTX+ CSE
group) were given corn silk extract (CSE) and PTX
as in the second and third groups, respectively.

2.4 Biochemical and Histological Sample
Preparation

At the end of the experiment period, the animals
were euthanized by administering an intraperitoneal
injection of sodium pentobarbital. Lung tissue
samples were collected and washed using an ice-
cold saline solution, and then they were cut into
small pieces. The first part for homogenates was
homogenized in potassium phosphate buffered (pH
7.4), then centrifuged to obtain the supernatants
which were kept at -800 C for further biochemical
estimations. The remaining part of the lung tissues
was fixed in a 10% neutral formalin solution for

histopathological analysis.

2.5 Biochemical assays

Malondialdehyde (MDA), Nitric oxide (NO),
superoxide dismutase (SOD), Catalase (CAT), and
reduced glutathione (GSH) levels were measured
according to the manufacturer’s protocol.

The concentration of malondialdehyde (MDA) was
used as an index of Lipid peroxidation (LPO). The
level of MDA at 534 nm was expressed as hmol/g
tissue (23) and NO was performed using the methods
of (24) (Cat. No. 10009055 and 780001,
respectively, Cayman Chemical Company, USA).
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Moreover, SOD assay relies on the ability of the
SOD to inhibit the phenazine methosulphate-
mediated reduction of nitro-blue tetrazolium dye
(25). CAT assay colorimetric method depends on the
measurement of hydrogen peroxide (H20>) substrate
using a redox dye. The change in color intensity at
570 nm is directly proportional to the CAT activity
(25) as well as GSH activity was measured
according to (26) (Cat No. 707002, 706002, and
703102, respectively).

2.5 Fibrosis lung markers

The lung tissue homogenates were performed to a
colorimetric-based hydroxyproline assay (Cat NO.
ab222941) and for collagen type-1 content (Cat NO.
ab222942) determination according to (27) and (28),
respectively. Matrix metalloproteinase-7 (MMP-7)
was measured wusing an ELISA kit (Cat.
NO.ab314459) (29).

2.6 Histopathological Examination

Freshly collected lung tissue samples from each
group were fixed in 10% normal formalin at room
temperature for 24 h, processed, and embedded in
paraffin. Lung tissue blocks were cut at 4 um thick
by using a rotary microtome. Paraffin sections were
stained with hematoxylin and eosin dye and
examined using a digital light microscope
(Olympus, Tokyo, Japan) (30).

The specimens were examined in the Department of
Zoology, Faculty of Science, Damanhur University.

2.7 Statistical analysis

Data analysis was performed using SPSS v20.0. All
data were expressed as means + SEM. Significant
differences between different groups were evaluated
using one-way analysis of variance (ANOVA)
followed by Tukey’s post hoc test. The mean values
were considered significantly varied to p < 0.05.

3. RESULTS
3.1 Biochemical evaluation
3.1.1 The effect of CSE on lipid peroxidation
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Shown in Fig 1, group Il (PTX-treated group)
demonstrated a highly significant increase (p<0.001)
in the concentration of MDA and NO as lipid
peroxidation markers when compared to control rats
and group Il (CSE group). Group IV that treated with
the combination of PTX and corn silk extract
displayed significant decrease in the level of MDA
(p<0.01) in comparison with PTX-treated animals
and control rats. Moreover, group IV recorded
significant decrease in the level of NO (p < 0.05)
when compared with the control rats while revealing
significant decrease (p< 0.01) in the concentration of
NO in comparison with the PTX-treated group.

3.1.2 The effect of CSE on antioxidant enzymes

The changes in sodium dismutase, catalase, and
glutathione activities of the lung tissues are
summarized in Fig. 2. It was determined that group
I (PTX-treated group) with highly significantly
decreased the antioxidant enzyme activities (CAT
and GSH) compared to the control group and corn
silk extract group (group Il) (p<0.001) and
significantly decreased (p <0.01) in the level of
SOD in compared to control rats. A significant
increase of the level of SOD in the experimental
group (group IV) treated with PTX and corn silk
extract (p < 0.05) when compared to corn silk extract
group (group I1). Moreover, A significant increase in
the concentration of CAT and GSH in group IV (p <
0.01) when compared with PTX rats.

3.1.3 The effect of CSE on lung fibrosis markers

The activity of hydroxyproline, collagen type-1, and
MMP-7 were higher concentrations (P < 0.001) in
the lung tissue content of PTX-treated rats relative to
the control and corn silk extract experimental group
(Fig. 3). Co-treatment of PTX and corn silk extract
in group 1V highly significantly reduces (p < 0.001)
the tissue activity of hydroxyproline relative to the
treated group I1l. Meanwhile, the concentration of
collagen type-1 recorded a highly significant
decrease (p < 0.001) in the PTX+CSE —treated group
when compared to the corn silk group (group 1) in
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addition significant decrease (p < 0.01) in
comparison with group Il which treated with PTX
animals. Treatment with corn silk
significantly decreased MMP-7 concentration in rats
(p <0.01) (group IV) when compared to group IlI.

extract

3.2 Histopathological examination of lung tissue
Representative sections of the lungs
experimental rats are presented in Figures 4 and 5.
Sections from the control group (Figs. 4A&5A) and
corn silk extract group (group Il) (Figs. 4B&5B)
revealed normal lung features and architecture in the
components of the bronchioles, alveolar ducts,
alveolar sacs, alveoli, and bronchial arteriole. The
bronchiolar passages appeared lined by normal
respiratory epithelium. The adjacent alveolar spaces
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and septa exhibited no pathological abnormality.
Moreover, normal pleural mesothelium, bronchioles
pulmonary arterioles, and alveolar canals were
observed in the lung tissues of laboratory animals.
On the other hand, the lung tissue of rats which were
exposed to PTX revealed an increase in thickness of
the alveolar wall, infiltration of inflammatory cells,
collapse, and vacuole in the wall of alveoli. In
addition, in PTX (group Ill) there are ruptured
interalveolar  septa irregular
emphysematous air spaces (Figs. 4C&5C). The
present study also noted that corn silk extract also
improved the histopathological
the lung tissue of the PTX group, except for mild
interstitial inflammation (Figs. 4D&5 D).
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Figure (1):- Effect of CSE on the levels of MDA and NO contents in lung tissues. Values are presented as
mean £ SEM of six independent observations in each group. *p < 0.05, **p < 0.01 and ***p < 0.001 indicate
significant differences compared with the control group; #p< 0.01 and **p < 0.001 with CSE group and @@ p
< 0.01 and @@@ p < 0.001 with PTX group. MDA: Malondialdehyde and NO: Nitric oxide.
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Figure (2):- Effect of CSE on the levels of SOD, CAT, and GSH contents in lung tissues. Values are
presented as mean + SEM of six independent observations in each group. *p < 0.05, **p < 0.01 and ***p <
0.001 indicate significant differences compared with the control group; #p < 0.01 and *#p < 0.001 with CSE
group and @@ p< 0.01 and @@@ p < 0.001 with PTX group. SOD: Sodium dismutase, CAT: Catalase, and
GSH: Glutathione.
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Figure (3):- Effect of CSE on the levels of hydroxyproline, collagen Type-1, and MMP-7 contents in lung
tissues. Values are presented as mean £ SEM of six independent observations in each group. *p < 0.05, **p <
0.01and ***p < 0.001 indicate significant differences compared with the control group; #p < 0.01 and *#p <
0.001 with CSE group and @@ p < 0.01 and ©@@@ p < 0.001 with PTX group. MMP-7: Metalloproteinase-7.
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Figure (4):- photomicrograph sections of the rat lungs (A&B) Control (group I) and corn silk extract group (group I1) respectively
showing the typical architectures and intact cellular morphology of lungs with no pathologic changes. Notice: normal bronchiole (B)
is accompanied by thin-walled bronchial arteriole (BA), Alveoli (arrow), and normal bronchiole (B). (C) PTX group (group II)
showing persistent and progressive inflammatory cell infiltration. Note, that there was an increase in the thickness of the alveolar wall
with an increase in the alveoli ulceration and massive peribronchial infiltration of mononuclear cells (double arrow). (D) PTX+CSE
group (group V) showing normal alveolar ducts and alveolar sacs with moderate alveolar and interstitial inflammation (star) (H&E,
X200).
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Figure (5):- Photomicrograph sections of the rat lungs (A&B) Control group (group 1) and corn silk extract group (group II)
respectively showing normal bronchioles (B), which lined by simple columnar epithelial cells (E) and surrounded by smooth muscle
layer (SM), alveolar ducts (AD) and alveolar sacs. (C) PTX group (group 1) showing ruptured interalveolar septa with large irregular
emphysematous air spaces (star). Increase in thickness of the bronchiole wall. Note, that inflammatory infiltrates in the perivascular
connective tissue. (D) PTX+ CSE group (group V) showing obvious positive treatment with extract of corn silk (H&E, X400).
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4. Discussion
Anticancer
chemotherapeutic protocols for cancer patients
owing to their potent activity against a broad range
of tumor types. To mitigate the deleterious effects of
chemotherapeutic drugs, numerous authors have
advocated for the utilization of natural products (31).
Paclitaxel is widely recognized as a prevalent
chemotherapeutic agent (32). A recent study was
conducted to investigate whether the extract from
corn silk may operate as a protective agent against
lung damage caused by the chemotherapeutic
medication PTX.

drugs are extensively utilized in

Despite the control group, the current research
showed that PTX caused an increase in lipid
peroxidation markers in lung tissue. This was
demonstrated by an unexpected rise in MDA and NO
concentrations, as well as a simultaneous decrease in
SOD, CAT, and GSH levels. Oxidative stress is a
crucial contributing factor linked to several human
diseases (33).

Reactive oxygen species (ROS),
potentially oxygen derivatives, are
perpetually produced within the human body due to

which are
reactive

excessive exposure to exogenous compounds (34).
ROS produced are normally detoxified by the
antioxidants present in the body, and the body
maintains an equilibrium between ROS production
and antioxidant presence. As a result of excessive
ROS production and/or insufficient antioxidant
defense, this equilibrium is disrupted in favor of the
ROS influx, which ultimately leads to oxidative
stress. Further, ROS readily influence and induce
oxidative harm in a wide range of biomolecules,
such as DNA, lipids, proteins, and lipoproteins (35).

An excess of ROS and inadequate antioxidant
defense result in oxidative cell injury, both of which
contribute to the development and advancement of
cancer. The principal living
organisms is the respiratory transport chain, which
generates O, (26). Many chemotherapy treatments

ROS source in
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produce free radicals, which damage cancer cells
irreversibly, and overproduction of ROS in cancer
cells may deplete SOD and other adaptive
antioxidant defenses. Research indicates that
paclitaxel may boost intracellular H,O, levels by
increasing O  levels. Paclitaxel therapy increases
ROS, which are essential to oxidative stress.
Paclitaxel increases ROS and decreases SOD and
GSH peroxidase antioxidant enzyme activity (5).

According to the present study, the harmful impacts
of PTX on lung tissue may be explained by the rise
in oxidative stress indicators that occur when the
drug is taken. Additionally, elevated ROS
generation, such as H:02 may cause PTX
pulmonary damage. To disrupt redox signaling and
potentially activate NADPH oxidase, PTX binds to
microtubules and prevents its assembly. This allows
PTX to promote the release of H,O,, GSSG, and
DNA-oxidation adducts and disrupts redox signaling

).

In the current investigation, the experimental group
IV that received PTX and corn silk extract treatment
showed a rise in SOD, CAT, and GSH and a
decrease in MDA and NO. This study examined the
relationship between the functional components in
corn silk extracts and their antioxidant activity. Corn
silk extract of proteins, vitamins,
carbohydrates, calcium, potassium, magnesium,
sodium salts, volatile oils, and flavonoids, which
belong to the class of steroids. The phenolic
compounds included in CSE comprise anthocyanins,

consists

p-coumaric acid, vanillic acid, protocatechuic acid,
derivatives of hesperidin and quercetin, along with
conjugated
composed of p-coumaric and ferulic acid.

forms of hydroxycinnamic acid
Additionally, there are data on the antioxidant
properties of CSE (36). The volatile extract and
extracts obtained using petroleum ether, ethanol, and
water from
antioxidant properties (37).

corn silk demonstrated evident



Journal of Medical and Life Science, 2024, Vol.6, No. 2, P.182-195

Flavonoids have been acknowledged for their
antioxidant properties and significant impact on
human nutrition and health and exert their effects via
participating in scavenging or chelating activities.
Corn silk extract comprises phenolic compounds,
which are a class of antioxidants that act as
scavengers for free radicals (38). According to this
study, the contents of these phytochemicals in CSE
can explain its antioxidant activity.

The present study examined the fibrosis lung
markers, including hydroxyproline, collagen type-1,
and MMP-7 in lung tissue. The results showed an
elevation of these markers in the experimental rats
that were treated with PTX. Pulmonary illnesses
caused by chemotherapy create specific difficulties
for pulmonary and critical care specialists. The
pulmonary responses can be intense and quickly
lethal. Furthermore, it is crucial to promptly and
accurately distinguish the manifestations of drug-
induced lung disease from alternative factors, such
as pulmonary infection (31). The occurrence of lung
iliness as a result of chemotherapy was initially
identified in the early 1960s. In the last 15 years,
these responses have emerged as a significant issue,
especially in regards to treatment plans using
bleomycin, methotrexate, cyclophosphamide, and
paclitaxel (39).

Almost all patients who consume these medications
experience immune suppression, both due to their
underlying illness and the chemotherapy medicines
they receive. These individuals are prone to a range
of common and uncommon illnesses, and the
reappearance of their underlying lung disease. These
conditions are significant alternative diagnoses that
must be ruled out (40). Paclitaxel is a versatile
anticancer medication that is primarily used to treat
a wide range of solid cancers. Nevertheless, the
practical use of it is greatly limited due to its low
solubility, tendency to recrystallize when diluted,
and the toxicity caused by the solvent (41).
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Significant adverse reactions were found following
infusions, necessitating the development of
formulations with fewer side effects that do not
necessitate the use of corticosteroids as a pre-
medication. PTX induces the activation of genes that
regulate apoptosis, leading to the programmed death
of tumor cells. Additionally, the treatment of tissue
with PTX results in the production of cancer cells
(42). This is also connected with the transcription of
genes that trigger inflammation, DNA damage
response proteins, and cytokines that contribute to
cellular proliferation in lung tissue. The rate of
programmed cell death of tumor cells, known as
apoptosis, is influenced by both the duration of
exposure and the dose of the PTX medication (43).
It can cause sudden and severe allergic responses
characterized by symptoms such as difficulty
breathing, reddening of the skin, skin rash, chest
pain and rapid heartbeat, low blood pressure,
swelling of the skin and mucous membranes, and
potent
chemotherapy drug that exerts its effectiveness by

widespread  hives. Paclitaxel is a

stabilizing  microtubules in  cancer  cells.
Nevertheless, this stabilization also impacts the
microtubules of sensory neurons (44).

Paclitaxel therapy hampers the response to oxidative
stress, hence exacerbating the ATP deficiency.
Reactive oxygen species (ROS) play a critical role in
the oxidative stress mechanism. After treatment with
paclitaxel, which leads to lung fibrosis and death,
there is an increased expression of ROS (45).
Fibrosis is a prevalent characteristic of numerous
systemic inflammatory disorders and can also
manifest as a primary progressive disease, resulting
in organ failure and substantial morbidity (46). As
well as characterized by a formation of activated
fibroblasts and excessive deposition of fibrotic
extracellular matrix proteins, particularly collagen
type |, which is the primary cause of death in
developed countries (47). Generous | collagen is a
kind of collagen that forms fibrils and serves as the
primary structural component in many tissues. It is

present in all connective tissues and is an important
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constituent of the interstitial membrane. Collagen
type-1 mutations play significant roles in several
disorders, especially those affecting bone and lung
tissue (48). Elevated levels of serum collagen-type
indicators have been shown to serve as an early
indicator of fibrosis in the lung (49). Matrix
metalloproteinase (MMP)-derived fragments of type
I collagen
association  with

have demonstrated an effective
systemic

pulmonary fibrosis (50).

inflammation and

There is also data indicating that epidermal matrix-
metalloproteinase (MMP) contributes to the
degeneration that occurs after paclitaxel treatment
(32). Exposure to paclitaxel in zebrafish leads to an
in HxO, reactive species
keratinocytes, which originate from damaged
mitochondria  (51).  Matrix-metalloproteinases
(MMPs) are often controlled by reactive oxygen
species (ROS). Specifically, the expression of
MMP-7 has been observed to rise in a cancer cell
line following exposure to a mitochondrial ROS
inducer. H20, enhanced MMP-7 expression in lung
cancer cells (52). Moreover, collagen Type-I is a
structured molecule found in the interstitial matrix,

increase in basal

forming ordered fibrils. Furthermore, the increased
lung hydroxyproline content following injury not
only indicates an increase in collagen formation, but
also suggests a potential impairment in the overall
collagen turnover in the lung tissue (53). These
results are consistent with our research findings.

of CSE
partially mitigated the adverse effects of PTX in the

The administration supplementation
experimental group, as evidenced by a notable
enhancement in lung fibrosis indices.

The use of corn silk showed a protective effect in
the treatment of PTX. The study found that
chemicals derived from corm silk specifically affect
the responses of immune cells, cause cell death, and
the markers associated with fibrosis (19). Corn silk-
derived flavonoids improve the immunological
response mediated by T cells and reduce the levels
of inflammatory factors and fibrosis indicators. The
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beneficial chemicals present in corn silk were
discovered to mitigate the adverse effects of cancer
treatment. The presence of antioxidants such as
quercetin and rutin in corn silk aids in mitigating the
harmful effects on the Ilungs caused by
chemotherapy medicines (54).

Chemotherapy drugs have been shown to produce
pulmonary toxicity, resulting in histopathological
signs in lung tissue (55). The reported injuries
include lung parenchymal disease, pleural
symptoms, airway disorders, pulmonary vascular
abnormalities, changes in the mediastinum, and
neuromuscular effects. Pulmonary toxicity is rare
with most chemotherapy medications and typically
presents as damage to the lung tissue, commonly
referred to as "pneumonitis” or interstitial lung
disease. The magnitude of severe pulmonary injury
can be substantial, at times resulting in progressive
respiratory failure and death (56).

The degree of pulmonary toxicity resulting from
PTX treatment varies and can manifest during the
first cycle, later in the course of treatment, and
correlation with lung fibrosis. The histopathology
features observed in these cases are distinct to this
type of lung injury and typically involve different
interstitial patterns such as nonspecific interstitial,
organizing pneumonia, and diffuse alveolar damage.
The histopathological patterns are observable in a
diverse range of clinical situations (57). Acute lung
injury (ALI) typically results in acute respiratory
distress syndrome (ARDS), which is the main cause
of mortality in patients with serious illnesses who
have been administered PTX (58). Regarding the
histopathological ~ findings in the
investigation of lung tissue. An improvement was
recorded in the experimental rats that received a
combination of PTX and corn silk, compared to the
group that only received PTX supplementation. The
protective action of corn silk extract is attributed to
its high content of polysaccharides, which play a
significant role in several biological activities
involved in tissue healing (59). In addition, the corn

ongoing
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silk extract contains antioxidants that function as
electron donors and counteract reactive oxygen
radicals, so decreasing the formation of tumors in
lung tissue (60). Flavonoids are bioactive substances
that have a significant role in maintaining overall
human health. Corn silk has been found to include a
range of flavonoids and their glycosides, which have
the ability to improve lung tissue and possess strong
antioxidant properties, which suggest that it may
have the ability to prevent and treat many diseases.
Flavonoids provide several beneficial properties,
including anti-inflammatory, anti-fibrotic, diuretic,
antioxidant, lung protecting and
antidepressant effects (61). Other researchers have
been notified about the beneficial effects of corn silk
extract in reducing the harmful effects of PTX on
lung tissue.

antidiabetic,

5. Conclusion

A comprehensive analysis has been conducted to
evaluate the anti-cancer characteristics, mechanism,
and function of corn silk extract in managing the
adverse effects of PTX. This research has shown
new possibilities for utilizing maize silk in cancer
treatment.
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