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Abstract

Liver cancer continues to pose a formidable global health challenge, with its incidence on the rise across the world.
Predictions suggest that by 2040, the toll of individuals affected by liver cancer will surpass one million. Consequently,
numerous researchers have been motivated to improve therapies and develop new medications with minimal side effects
on human health. Plant-derived natural products have offered a variety of pharmacological chemical structures and
biologically active substances, which exhibit cytotoxic effects on tumor cells. The current study investigates the poten-
tial anti-cancer properties of Fallopia baldschuanica flower extract against thioacetamide (TAA) induced cancer. This
study pinpointed specific amino acids in the raw extract, with methionine registering the highest percentage, trailed by
cysteine, valine, threonine, tyrosine, isoleucine, and lysine. Amino acids have vital activities in various aspects of human
health and the condition of diseases. The aim of this study is to evaluate the potential impact of Fallopia baldschuan-
ica flower extract on the regression of the experimentally induced HCC in rats. These assessments were conducted
through the measurement of liver function, involving aspartate aminotransferase, alanine transaminase, and alkaline
phosphatase. Moreover, antioxidant enzyme and tumor marker assays were utilized and the histopathological examina-

tion to support the findings.
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1. Introduction

Cancer continues to pose a substantial global health
challenge, affecting millions of individuals, with a mortal-
ity rate expected to reach approximately 1.4 million by the
year 2040.! Worldwide, there were approximately 19.3 mil-
lion new cases of cancer in 2020, with a projected rise to
28.4 million by 2040.%* Various external factors, including
smoking, pollution, UV radiation, and chemicals, signif-
icantly contribute to this estimate. Additionally, internal
factors encompass immunological disorders, genetic mu-
tations, hormones, and alterations occurring during the
body's metabolic processes.*

The liver is essential for synthesis of bile acids, me-
tabolization of fat, and detoxification.” However, the rising
tide of metabolic disorders, including metabolic syndrome,
diabetes, obesity, and NAFLD, these expected to make in-

dividuals more susceptible to hepatocellular carcinoma
(HCC).%” Accumulation of fats in the liver is associated
with NASH characterized by inflammatory reaction and
cellular death, also referred to as NAFLD.® Conventional
management techniques involving either surgical resec-
tion and chemotherapy or liver transplantation have ex-
hibited satisfactory results. Nevertheless, minimizing their
side effects would significantly enhance their effectiveness.
The above problems underscore the need for other meth-
ods that will give secure and more suitable medicines for
liver tumor patients.’

Oxidative stress takes center stage as a significant
mechanism for cancer development. This phenomenon
unfolds within an environment where the heightened pro-
duction of Reactive Oxygen Species (ROS) surpasses the
cellular antioxidant defense, creating a pivotal imbalance
that contributes to the intricate tapestry of cancer pro-

Baker et al.: The Role of Fallopia baldschuanica Plant Extract ...


mailto:Lumabaker50@uomosul.edu.iq

652

Acta Chim. Slov. 2023, 70, 651-660

gression. This oxidative onslaught triggers the oxidation of
crucial biomolecules—-DNA, proteins, and lipid peroxida-
tion. These oxidative events, fueled by ROS, form a fun-
damental nexus in the intricate web of cancer formation.
ROS was believed to have played an essential role in cancer
progression hence the need for novel therapies, and new
therapeutic targets.!?

Carcinogenesis, the intricate process of cancer de-
velopment, hinges on a diverse array of natural chemicals
sourced from plants. This has spurred extensive research
into the potential anti-cancer properties of these natural
products, positioning plant extracts as indispensable re-
sources for potential cancer chemotherapeutics. In various
drug development programs, extracts from plants emerge
as critical suppliers, contributing to the expansive arsenal
of potential anti-cancer agents.!! Several plants carry bi-
oactive compounds like alkaloids, flavonoids, terpenoids,
and phenolics that possess cytotoxic features towards
cancer cells.!> However, structurally related analogs of
those natural substances were developed with different
pharmaceutical agents expanding, strengthening the anti-
cancer arsenal.!®> Remarkably, over 70 percent of current
anticancer drugs trace their origins to natural resources
or their derivatives.!* This reliance on nature's diversity
underscores its significance as a template for discovering
novel molecular scaffolds, paving the way for innovative
approaches in the ongoing battle against cancer.'

Asian Fallopia baldschuanica is an herbaceous per-
ennial plant known for its highly competitive and invasive
nature within the Polygonaceae family.!® Studies have re-
vealed its phytochemical composition, highlighting the
substantial presence of various compounds, including: an-
thraquinones (emodin, citreorosein, fallacinol, physcion,
and others), flavonoids (rutin, apigenin, quercetin, quer-
citrin, isoquercitrin, hyperoside, Stilbenes resveratrol and
polydatin, coumarins, lignins with essential oil and a host
of compounds.!”!® The key bioactive compounds can be
also found in Fallopia plant parts like the stem, leaf, flow-
er, and roots.'® Extracts obtained from different parts of
Fallopia species such as roots, rhizome, stems, leaves, and
flowers possess promising medicinal properties including
antibacterial?®’, antioxidant?!, anticancer, antiproliferative
and apoptotic properties.?? These findings emphasize the
capacity of Fallopia species to serve as a rich source of di-
verse natural compounds with potential therapeutic appli-
cations. For instance, a previous study illustrated that Fal-
lopia japonica extract exhibited potent inhibition of ABC
transporters, significant inhibition of metabolic enzymes,
and cell growth.?* As research continues, natural products
may prove to be valuable sources of medication regarding
those with cancer, with the ability to offer safer and more
effective therapies.?*

The aim of the present study is to evaluate the po-
tential anticancer effects of Fallopia baldschuanica flower
extract on thioacetamide D (TAA)-induced cancer. For
this purpose, the anticancer potential of plant extract was

examined through biochemical studies of liver function
tests and histological examination.

2. Experiment

2. 1. Preparation of the Plant Extracts

Asian Fallopia baldschuanica was used in this study,
Family: Polygonaceae, Genus: Fallopia baldschuanica and
Species: E baldschuanica.?®

Asian Fallopia baldschuanica flower (100 g) was tak-
en and homogenized after mixing with distilled water (1:5)
weight: volume and then the crude extract was prepared.?

2. 2. Experimental Design

In the present study, male rats (Wister) weighing
between 200 and 250 gm of body weight were involved
in this study. For the experiments on rats, the study re-
ceived approval from the University of Mosul College of
Veterinary Medicine/ Institutional Animal Care and Use
Committee, under reference number UM.VET.2023.029.
This rigorous ethical oversight ensures the humane and
responsible treatment of the animal subjects involved in
the research, upholding the principles of ethical conduct
in scientific investigations. To ensure methodological pre-
cision and mitigate potential complications, a deliberate
decision was made to exclude the influence of the female
rat estrus cycle, which could introduce variability in the
results. 36 rats were involved in the study, which was divid-
ed into 6 groups with 6 animals in each group. All groups
were treated as the following:

Group 1: Control group (Normal). These rats were
given a regular diet with distilled water for 48 days.

Group 2: a group that received 23 days of treatment
with flower plant extract.

Group 3: a group that received a daily LD5, dose of
100 mg/kg of TAA for 5 days. The 50% Lethal Dose (LDs)
was determined using the methodology outlined in the
study conducted by Enegide et al.?” The specific concentra-
tion of TAA was diluted (200, 175, 150, 125, 100, 75, and
50 mg/kg), ten male rats for each concentration. The LD
value, a critical measure of lethal dose, is typically derived
using a straightforward formula:

LD;,=[M0+M1]/2, where MO represents the highest
administered dose with no mortality, while M1 signifies
the lowest dose at which mortality is observed.

Group 4: a group that received daily doses of TAA
for five days and then treated with flower plant extract for
a period of 23 days.

Group 5: a group that received daily doses of TAA
for five days and then treated with mitomycin C (MMC)
for a period of 23 days.

Group 6: a group that received daily doses of TAA for
five days. After that, they were treated with a combination
of flower plant extract and MMC for a duration of 23 days.
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After the specified period, blood samples were collected
from the medial canthus of the eye of male rats to conduct
the required tests.?® Then after a period of 30 days, the
rats were dissected to examine the extent of liver damage
caused by TAA. Liver samples were extracted, weighed, and
then fixed in a 10% formalin solution for further analysis.

2. 3. Histology

Liver tissue has been fixed in 10% formalin and then
dehydrated using an ethanol gradient. Washing has been
done with xylene and embedded in paraffin wax. The tis-
sue blocks were sectioned at a thickness of 5-6 microm-
eters, deparaffinized, and stained with hematoxylin and
eosin to enable microscopic examination.?

2. 4. Biochemical Parameters Assay

Serum samples were analyzed for various biochem-
ical parameters, including alpha-fetoprotein AFP meas-
ured using an ELISA kit (Kamiya Biomedical),?® alkaline
phosphatase ALP measured using an ELISA kit (Mybio-
source),! Aspartate Transaminase (AST) measured us-
ing an ELISA kit (Mybiosource),?® alanine transaminase
(ALT) measured using an ELISA kit (Mybiosource),??
Malondialdehyde (MDA) levels, which were determined
using a modified thiobarbituric acid reaction.>* The level
of glutathione (GSH) was measured using Ellman's rea-
gent/ DTNB,** while the total protein levels were deter-
mined using the Biuret method at 564nm.>

2.5. Amino Acid Analyzer

Amino acids were extracted from the sample using
the Young Lin Amino Acid Analysis System, which em-
ployed a ZORBAX Eclipse-AAA column for separation.
The column had a dimension of 150 x 4.6 mm with a parti-
cle size of 3.5 um. This system was available at the Ministry
of Science and Technology/Department of Environment
and Water Laboratories.

2. 6. Statistical Analysis

The acquired data underwent meticulous statistical
scrutiny employing one-way analysis of variance (ANO-
VA). To discern specific differences between the groups,
the Duncan test was employed, providing a detailed explo-
ration of the dataset. All statistical computations were exe-
cuted with the aid of IBM SPSS Statistics 22 software. Ad-
ditionally, Graph Pad Prism v8.0 was used for graphical
representation. The significance level for the statistical
analysis was set at 5% (P < 0.05).

3. Results and Discussion

The liver dysfunction is a major health problem.
The present study evaluates the potential role of Fallo-

pia baldschuanica flower extracts on thioacetamide D
(TAA)-induced cancer in rats. TAA has been widely used
by researchers as an experimental model to induce liver
damage in animals. The toxicity of TAA causes oxidative
stress leading to the production of reactive oxygen species,
inflammation responses, and apoptosis in Hepatocytes.
This ultimately leads to liver injury and failure. Conse-
quently, there is an elevation in serum aminotransferase
levels, including aspartate aminotransferase and alanine
aminotransferase (ALT).%”

3. 1. The effect of Some Enzymes on Liver
Cancer

Liver enzymes are essential for detoxification pur-
poses yet an imbalance in their levels leads to liver dam-
age that causes initiation, progression, and spread of liver
cancer. The most sensitive biochemical indicators used to
diagnose hepatic impairment are serum AST, ALT, and
ALP3®

The mean of AST, ALT, and ALP levels in serum were
significantly (P < 0.05) higher in TAA-treated rats than
in the control group 92.75, 61.75, 63.3 to 117.5, 155.75,
and 153.69 respectively (Fig. 1; Table 1). There were sig-
nificantly increased concentrations of AST and ALT in
TAA-treated male rats but given extract crude of flower
plant when compared to the group given crude extract
only. Abnormally high levels of these enzymes denote the
presence of liver damage, inflammation, or tumor growth
(1, 2). These findings are in agreement with earlier works
that showed similarly raised levels of liver enzymes.37-3%40
The graph depicted in Figure shows a statistically viable
reduction (P < 0.05) of these mentioned factors for the
male rats receiving TAA with MMC, flower plant extract,
or MMC + flower plant extract compared to the male rats
treated with the TAA group (Fig. 1; Table 1). These results
are consistent with Marzouk et al. (2011) findings, which
demonstrated decreased activities of certain enzymes
(AST, ALT, and ALP) associated with liver damage in male
rats treated with the hydroalcoholic extract of Cichorium
endivia.! This indicates the potential of the plant extract
to alleviate liver damage in TA A-treated rats. Furthermore,
the administration of MMC resulted in a decrease in ALT
and ALP activities, which indicates an improvement in liv-
er function.*>*3 Many studies demonstrated that certain
plant extracts can exhibit synergistic effects when used
in combination with conventional chemotherapy drugs,
Consequently, their anticancer properties would take ef-
fect.** Various plant extracts with different structures have
demonstrated efficacy in reversing various malignancies.

According to a recent study, the combination of
C. maritimum ethyl acetate extract and a half-dosage of
sorafenib IC5, reduced the suppression of HCC cell lines
(Huh7 and HepG2) growth comparably to a full dose of
sorafenib, without causing more cell damage.* In contrast,
there was a significant (P < 0.05) increase in the activity of
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AST observed in the TAA male rats group when treated
with MMC, as depicted in Figure 1 and Table 1. The reason
may be attributed to the rapid destruction of cancer cells
during treatment can lead to increased AST levels due to
the release of AST from the dying cells.

Notably, the most potent agent in inhibiting the
growth of HCC was an ethyl acetate fraction derived from
extracts of Brassica oleracea L. and Crithmum maritimum
L. This mechanism resulted in the inhibition of protein
synthesis, thereby influencing membrane biosynthesis,
and disrupting the lipid equilibrium within HCC cells. All
these items played a significant part in enhancing chemo-
therapy and reducing its side effects.6-4°

Notably, the protein content demonstrated minimal vari-
ation between TA A-treated male rats and the healthy con-
trol group. This aligns with a prior study, where no statis-
tical difference in serum total protein levels was observed
among patients with oral cancer.’® Nevertheless, this find-
ing differs from other studies dealing with low levels of to-
tal protein in cancer.>! >

There was a statistically significant decrease observed
(P < 0.05) for the AFP levels among TAA-treated rats with
flower plant extract, MMC, or MMC+flower plant extract
compared to the TAA group (Fig. 1; Table 2). The decrease
can be attributed to some of the components found in the
plant flower extract, including antioxidants and essential

Table 1: Effects sum of AST, ALT, and ALP in both normal and experimental conditions.

Control Crude TAA TAA + TAA + MMC TAA + MMC +
extract crude extract crude extract
AST 92.75 £ 2.50 54.25 + 3.77* 117.50 + 2.08* 9425+ 2.5 131.50 + 7.77* 45.50 £ 7.05*
c b d C e a
ALT 61.75 £ 8.02 59.00 £9.20 155.75 + 4.35* 72.75 + 4.57* 63.50 +4.80 90.50 + 2.08*
a a d b a C
ALP 63.30 £4.26 71.51 + 8.89* 153.69 + 3.97* 8.02 + 0.51* 5.91 + 0.89* 5.63 £ 1.00*
b c d a a a

AST=aspartate aminotransferase; ALT = alanine aminotransferase; ALP = alkaline phosphatase; MMC= Mitomycin C
Values are given as meanz+ SD of 5 replicates; *P value <0.05 = significant level.
The variables a, b, ¢, d, and e are represented in multiple comparison settings among groups that were identified using the Duncan test.

3. 2. The Effect of Some Biochemical
Parameters on Liver Cancer

The findings of this study highlight a significant ele-
vation in serum AFP and MDA levels in TAA-treated male
rats, registering at 186.19 and 6.13, respectively, compared
to the control group, which exhibited levels of 2.11 for AFP
and 1.65 for MDA (Fig. 1; Table 2). This notable surge in
oxidative stress is attributed to lipid peroxidation within
liver tissue, a consequence of TAA-induced hepatotoxicity.

amino acids that are known to enhance hepatic function-
ality and may buffer the effects of thioacetamide.>>>*

The concentration of TP in the TAA-treated rats
considerably dropped from 17.56 g/dL to 8.66 g/dL in
comparison to the control rats treated with floral plant
extract, as evidenced by the results in Fig. 1 and Table 2.
This decline is a result of the body's inability to proper-
ly digest proteins because of TAA exposure, which might
result in hypoalbuminemia. The prevailing cirrhotic state
associated with malabsorption is known to contribute to

Table 2: Effects sum of biochemical variables in both normal and experimental conditions.

Control Crude TAA TAA + TAA + MMC TAA + MMC +
extract crude extract crude extract
AFP ng/ml 2.11+0.35 2.94 +0.87 186.19 £ 6.51* 144.85 + 14.53* 33.46 + 1.94* 69.76 + 6.98%
a a e d b c
T.P g/dL 9.67 £ 0.92 17.42 + 2.24* 12.17 £ 0.24 8.66 = 1.00 16.52 + 1.68* 14.04 + 3.61*
ab e bc a de cd
GSH *107° pmol/L 3.35+0.49 2.55+0.16* 1.29 £ 0.05* 2.46 + 0.38* 2.50 + 0.20% 2.70 £0.10*
c b a b b b
MDA * 107 uM/L 1.71 £ 0.04 2.38 £ 0.14* 6.60 + 0.51* 4.83+0.11* 4.93 + 0.24* 5.81 + 0.10*
a b e c c d

AFP = alpha-fetoprotein; TP= total protein; GSH = glutathione; MDA= malondialdehyde.

Values are given as meanz SD of 5 replicates; *P value < 0.05 = significant level.

The variables a, b, ¢, d, and e are represented in multiple comparison settings among groups that were identified using the Duncan test.
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decreased albumin levels.>® In alignment with this, the MMC, rising significantly from 12.17 g/dL to 16.52 g/dL

study validates a substantial increase in total protein (TP compared to the TAA-only group. However, the findings
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Fig. 1: shows the levels of (A) AST (aspartate aminotransferase); (B)
ALT (alanine aminotransferase); (D) ALP (alkaline phosphatase);
(E) T.P (total protein); (F) GSH (glutathione); (G) MDA (Malondi-
aldehyde) contents in control, TAA, TAA + TAA + crude extract,
TAA + MMC, and TAA + MMC + crude extract. The number of
rats in each group was 6. Values are given as mean + SD; *P value <
X W 0.05 = significant level.
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of total protein (TP) following treatment with a combina-
tion of MMC and the flower plant extract. The exposure of
MMC in cancer cell exposure is known to trigger the DNA
damage response (DDR), a cellular mechanism.*® One
protein that can be stimulated by the DDR is p53, a tran-
scription factor controlling the expression of various genes
related to DNA repair, cell cycle, and apoptosis. Activation
of p53, in turn, can potentially elevate the overall cellular
protein levels, presenting a complex interplay of molecular
events in response to the treatment.”®

In contrast, the data showed a significant reduction
in total protein (TP) activity among male rats treated with
both TAA (thioacetamide) and the flower plant extract, as
opposed to the TAA group. Natural products employed in
cancer treatment can decrease the proteins associated with
tumor growth by lowering their expression levels. This
process leads to apoptosis and decreased tumor growth.”

According to the data shown in Fig. 1 and Table 2,
rats treated with flower plant extract, MMC or a combi-
nation of both demonstrated reduced levels of MDA com-
pared to the group that received only TAA. Remarkably,
TAA-treated male rats receiving the flower plant extract
displayed significantly elevated MDA levels compared to
the control group treated solely with the extract. MDA, a
widely recognized biomarker of oxidative stress in cancer,
and the observed reduction in MDA levels implies a po-
tential protective effect against the oxidative stress induced
by TAA.

In Table 2, the data shows serum Glutathione (GSH)
levels of the untreated control group exhibited signifi-
cantly higher GSH levels at 3.34 umol/L compared to the
TAA-treated male rats of 1.29 pmol/L. Interestingly, the
GSH levels in the male rats treated with TAA and admin-
istrated with flower plant extract, as well as the control
rats administrated with flower plant extract, showed no

significant difference. Furthermore, the GSH data have re-
vealed a significant elevation in TAA-treated rats admin-
istered with various treatments of (MMC, MMC + flower
plant extract, or flower plant extract) when contrasted
with the TAA-treated male rats. GSH is one of the signif-
icant antioxidants that assumes a crucial role in shielding
cells from the detrimental impact of free radicals. Never-
theless, flower plant extract and MMC increased the ac-
tivity of GSH indicating a positive effect against oxidative
stress.’

3. 3. Estimation of Amino Acids in the
Fallopia baldschuanica Crude Extracts

The crude extracts of Fallopia baldschuanica flower
reveal the presence of various amino acids, including glu-
tamic acid, valine, glycine, threonine, serine, isoleucine,
and phenylalanine, that may have antioxidant properties,
helping to eliminate harmful free radicals within the body
(Fig. 2; Table 3). Notably, methionine constitutes a larger
percentage of the sample, playing a pivotal role in bolster-
ing antitumor immunity by enhancing the activity of cyclic
GMP-Amp synthases and promoting chromatin dissocia-
tion.*®>° Similarly, cysteine, another amino acid identified
in the extract, is recognized as a tumor regression amino
acid, that enhances chemotherapy.®

3. 4. Histological Examination

Hematoxylin and eosin (H&E) staining has been
used to examine liver tissue under a microscope. Accord-
ing to the description provided, the control group showed
normal architecture of the hepatic lobules. Microscopical
examination of liver sections stained with H&E, the con-
trol group exhibited a normative architectural profile with
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Fig. 2: Amino acids identified in the crude extracts of Fallopia flower.
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Table 3: Percentage of amino acids present in the crude extracts of Fallopia flower.

Reten. Time [min] Response Amount [ppm] Amount [%] Peak Type Compound Name
1 10.848 37.642 1.122 0.5 Ordnr Glutamic acid
2 11.704 207.714 2.125 1.0 Ordnr Serine
3 12.548 3251.788 0.000 0.0
4 12.632 1853.310 20.134 9.6 Ordnr Threonine
5 13.012 7948.690 0.000 0.0
6 13.072 12747.388 0.000 0.0
7 13.700 2944.959 0.000 0.0
8 13.760 1635.572 19.948 9.5 Ordnr Tyrosine
9 15912 3528.679 58.573 27.8 Ordnr Cysteine
10 16.844 6577.316 j 0.000 0.0
11 16.936 2009.170 0.000 0.0
12 17.248 1256.845 26.694 12.7 Ordnr Valine
13 17.616 1308.515 69.785 33.2 Ordnr Methionine
14 18.356 132.608 6.149 2.9 Ordnr Iso leucine
15 18.592 161.316 0.000 0.0
16 19.068 151.532 5.862 2.8 Ordnr Lysine
17 19.108 365.632 1 0.000 0.0
Total 210.392 100.0

a notable proliferation of Kupffer Cells, signaling the ab-
sence of any discernible pathological changes in the tissue
(Fig. 3). The microscopic portrayal of the TAA group (100

mg/kg of TAA over 5 days) showed intricate pathological
alterations. Hepatocellular carcinoma, sinusoidal dilata-
tion, the penetration of mononuclear cells, degeneration

Fig. 3: Hematoxylin and eosin (H&E) stained section of rat liver. (1) The control
group of histological features represented by hepatocytes (A), sinusoids (B), and
central vein (C) in the control group. (2) Liver sections of the TAA-treated group
showed the presence of tumors in hepatocytes (A) compared to normal hepato-
cytes (B), fibrous tissue (C) which surrounds the central vein (D), 400X. (3) Liv-
er sections from the TAA treated with flower plant extract group showed normal
histological (A), sinusoids (B), vascular congestion (C), and infiltration of in-
flammatory cells (D). (4) The histological section of group TAA treated with
MMC showed normal histological features represented by hepatocytes (A), si-
nusoids (B), slight congestion of blood vessels and sinusoids (C), and infiltration
of inflammatory cells (D). (5) The histological section of group TAA-treated
male rats with flower plant extract and MMC showed the normal histological
features represented by the central vein (A), the sinusoids (B), and a slight
(cloudy) vacuolar degeneration of the hepatocytes (C).
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of hepatocytes, cellular hypertrophy, and vascular conges-
tion are all included (Fig. 3). Moreover, the TAA-induced
liver injury precipitated an increase in ROS production,
instigating oxidative stress and damage to proteins, lipids,
and DNA within the hepatic cellular milieu. This is con-
sistent with previous studies which indicated that the use
of the chemical substance TAA caused liver tumors and
infiltration of hepatocytes.®1:62

The lesions were reduced in a TAA group treated
with the flower plant extract and only a few tumor cells
were present. These findings indicate that the plant extract
may have anti-cancer properties that can effectively reduce
the development of tumors in liver tissue (Fig. 3).

The histological sections of TAA group treated with
MMC at a concentration of 75 mg/kg (which is used as
chemotherapy) showed changes in the liver tissue, includ-
ing the appearance of some tumor cells, nucleus polymor-
phism and division, and the emergence of congestion in
the central vein of the liver, and infiltration of inflamma-
tory cells (Fig. 3). Many studies suggest that MMC can
effectively shrink tumors when used as a form of chemo-
therapy. However, the use of MMC can also lead to various
side effects that affect the liver tissue, such as congestion in
the central vein and infiltration of hepatocytes.®®

Histological sections revealed that treatment with
both MMC and plant extract induced changes in the liver
tissue. These changes included less appearance of tumor
cells, the proliferation of Kupfter cells, and sinusoidal ob-
struction (Fig. 3). These findings suggest that the combina-
tion of MMC and plant extract may have an impact on liv-
er health, affecting the liver tissue structure and function.
Many studies have revealed that Annona muricata plant
pulp has several beneficial effects on liver tissue, including
anti-cancer properties attributed to the presence of flavo-
noids and phenols.%

4. Conclusion

The findings of the current study have reinforced the
idea that Fallopia baldschuanica flower crude extracts or
combining them with MMC can effectively improve liv-
er damage caused by TAA-treated rats. The data demon-
strated that the plant extract improved the reversal of liver
damage caused by TAA, through the restoration of liver
enzyme levels that approach normal. Furthermore, this
study has provided new insights into the potential benefits
of this combination therapy. However, further research is
required to fully understand the mechanisms behind how
these substances work together.
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Povzetek

Rak na jetrih Se vedno predstavlja velik globalni zdravstveni izziv, saj njegova pojavnost po vsem svetu nara$¢a. Napovedi
kazejo, da bo do leta 2040 Stevilo obolelih za rakom na jetrih preseglo milijon. Zato so $tevilni raziskovalci motivirani za
izboljsanje terapij in razvoj novih zdravil z minimalnimi stranskimi uc¢inki na zdravje ljudi. Naravni izdelki rastlinskega
izvora ponujajo razli¢ne farmakologke kemijske strukture in biolosko aktivne snovi, ki izkazujejo citotoksi¢ne ucinke na
tumorske celice. Pri¢ujoca §tudija raziskuje potencialne protirakave lastnosti izvlec¢ka cvetov Fallopia baldschuanica proti
raku, povzro¢enemu s tioacetamidom (TAA). Studija je natanéno opredelila specifiéne aminokisline v surovem izvlecku,
pri cemer je bil najvisji odstotek metionina, sledili so mu cistein, valin, treonin, tirozin, izolevcin in lizin. Aminokisline
so pomembne za razli¢ne vidike ¢lovekovega zdravja in bolezni. Namen te $tudije je oceniti potencialni vpliv izvlecka
cvetov Fallopia baldschuanica na regresijo eksperimentalno povzro¢enega HCC pri podganah. Ocene so bile izvedene
z merjenjem delovanja jeter, ki vklju¢uje aspartatno aminotransferazo, alanin-transaminazo in alkalno fosfatazo. Poleg
tega so bili uporabljeni testi antioksidativnih encimov in tumorskih oznacevalcev ter histopatoloski pregledi, ki so potr-
dili ugotovitve.

Except when otherwise noted, articles in this journal are published under the terms and conditions of the
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