
03006

BIO Web of Conferences ???, ????? (2025)  https://doi.org/xxxx/xxxx/xxxx 
IC-BioTEStA (2025)

 

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative 
Commons Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/). 

 

Preventive effect of Moringa oleifera seed oil 
(MOSEIL) in mice (Mus musculus) liver fibrosis 

model 

Khulud Rizqi Azizah1, Hendra Susanto11, Sri Rahayu Lestari1, Nik Ahmad Nizam Nik 
Malek2 

1Department of Biology, Faculty of Mathematics and Natural Sciences, Universitas Negeri Malang,  
 Semarang St. 5, Malang 65145, Indonesia  
2Departement of Biosciences, Faculty of Sciences, Universiti Teknologi Malaysia, Iman St., 81310 
Skudai, Johor Darul Ta’zim, Malaysia.  

Abstract. Persistent liver injury leads to liver fibrosis, a pathological 
condition distinguished by the excessive deposition of extracellular matrix 
components, especially collagen. This condition is a critical stage leading to 
cirrhosis and hepatocellular carcinoma, so prevention at the early stage is 
essential. Moringa oleifera seed oil (MOSEIL) contains bioactive 
compounds such as oleic acid, kaempferol, and quercetin, which exhibit 
antioxidant, anti-inflammatory, and antifibrotic activities. This research 
aimed to investigate MOSEIL’s preventive potential against liver fibrosis in 
mice. Hepatocyte injury was assessed by hematoxylin eosin (HE) staining, 
while collagen accumulation was evaluated with Picrosirius red staining. 
The results showed that the fibrosis model group experienced changes in 
liver architecture, hepatocyte degeneration, and inflammatory cell 
infiltration. In contrast, the MOSEIL treatment group showed histological 
structure improvement with reduced cell damage and inflammatory 
infiltration. Picrosirius red staining demonstrated marked collagen 
deposition in the fibrosis group, whereas the MOSEIL-treated group 
exhibited a pronounced reduction in collagen accumulation, especially 
within the perisinusoidal and periportal regions. In conclusion, MOSEIL has 
potential as a preventive agent for liver fibrosis through histological 
improvement and inhibition of collagen deposition, thereby supporting its 
use as a candidate for natural-based therapy. 
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1 Introduction 

Serious disorders such as cirrhosis and hepatocellular carcinoma (HCC) can arise from liver 
fibrosis, which is characterized by the accumulation of scar tissue in the liver. Based on data 
from the Global Burden of Cancer Study (GLOBOCAN) from the WHO in 2022, as many 
as 866,136 cases of liver cancer were diagnosed globally, with a death rate of 758,725 people. 
The incidence of liver cancer in 2022 shows that liver cancer ranks sixth in terms of cancer 
incidence globally, with an increasing prevalence [1]. Liver cancer ranks second as a cause 
of death in Indonesia. A total of 23,383 deaths, equivalent to 9.6% of all cancer deaths. Most 
cases of liver cancer are HCC in advanced stages due to limited screening and early detection, 
as well as its asymptomatic nature. This condition usually starts with chronic liver damage 
that triggers fibrosis, followed by cirrhosis, and may ultimately progress to HCC. The 
increase in the prevalence of liver cancer is caused by several factors, such as viral infection, 
metabolic disorders, exposure to chemicals, and alcohol, which can induce inflammation [2]. 
The main cause of death in patients is often due to liver fibrosis that is not treated 
immediately. It is important to understand and identify interventions that can prevent the 
development of HCC.  

Generally, people with liver fibrosis are unaware of their condition because it is 
asymptomatic, especially in the early stages. Early identification or diagnosis is very 
important and is usually done through screening procedures, such as fibrosis marker blood 
tests, elastography (FibroScan), and liver biopsy to assess the severity of fibrosis [3]. If 
fibrosis has progressed to decompensatory cirrhosis or liver failure, the definitive treatment 
that can be done is a liver transplant, on the condition that the patient has met the 
requirements. However, liver transplants have some drawbacks, such as limited donors, long 
patient waiting lists, and post-transplant risks such as organ rejection and infection.[4] Such 
circumstances emphasize the immediate need for developing effective, safe, and affordable 
therapeutic alternatives, with a focus on natural products. 

One plant known as an antifibrotic agent is Moringa oleifera (MO). MO has long been 
known to have various medicinal properties, including hepatoprotective effects. The most 
researched part of MO is its leaves, which are known to have anti-cancer properties and 
contain powerful natural antioxidants [5]. Apart from the leaves, moringa seeds are also 
considered capable of reducing liver fibrosis. Moringa oleifera Seed Oil (MOSEIL) is a 
potential therapeutic agent in suppressing fibrosis. Moringa seeds are rich in antioxidant and 
anti-inflammatory compounds, such as flavonoids, polyphenols, and oleic acid. Antioxidants 
are known to neutralize free radicals that can damage liver cells [6]. Antioxidants, including 
phenolic compounds and flavonoids, can help reduce oxidative stress and prevent liver 
damage [7].  

Although the hepatoprotective properties of Moringa oleifera leaves have been 
extensively documented, investigations into the preventive role and optimal dosage of 
Moringa oleifera seed oil (MOSEIL) in the early stages of liver fibrosis remain scarce. The 
present study aims to bridge this gap by systematically evaluating the prophylactic potential 
of MOSEIL and determining its effective dosage in mitigating the initiation of hepatic 
fibrogenesis. Therefore, this study was conducted to examine MOSEIL as a preventive agent 
against the development of liver fibrosis. Using mice induced to develop liver fibrosis, this 
study aims to evaluate the effectiveness of MOSEIL in preventing liver tissue damage from 
an early stage. Bioactive compounds in MOSEIL, such as flavonoids, polyphenols, and 
unsaturated fatty acids, are expected to inhibit the inflammatory process and oxidative stress, 
which are the main triggers of fibrosis. This study serves as a scientific basis for the use of 

MOSEIL as a natural preventive agent in preventing liver fibrosis, as well as opening up 
opportunities for safer and more effective herbal therapies in the future. 

2 Experimental Details 

2.1 Sample Preparation and Ethical Clearance 

This study utilized 30 male Balb/C mice (Mus musculus), 8 weeks old, with body weights 
ranging from 25-30 g, obtained from Malang Murhin Farm in Singosari. The cages used were 
Individually Ventilated Cages (IVC) of standard size. This study has obtained ethical 
approval number 117-Kep-UB-2024 from Universitas Brawijaya, Malang. 

2.2 Solution Preparation and Experimental Treatment Administration 

The injection solution used in this study was made from Moringa oleifera seed oil 
(MOSEIL), olive oil, and carbon tetrachloride CCl₄. A mouse liver fibrosis model as a 
positive control (K+) was created using a mixture of CCl₄ and olive oil in a ratio of 1:3. Then, 
for treatment in groups P1, P2, and P3, the animals received a CCl₄+MOSEIL mixture 
prepared in a 1:8, 1:16, and 1:32 ratio. The zero control group (K0) received no treatment, 
while the negative control group (K-) received only olive oil. The employed dose was 2 μl/g 
body weight of mice. Intraperitoneal injections were given three times per week for a duration 
of 12 weeks. 

2.3 Dissection and Liver Tissue Collection 

Dissection and liver organ collection were performed after 12 weeks of treatment. The mice 
were sacrificed by dislocation of the neck, then the abdomen was dissected, and the liver was 
removed. The liver organs are stored in 40% formalin solution for further histological 
analysis. 

2.4  Preparation and Staining of Histological Slides with Hematoxylin Eosin 
(HE) 

Liver tissue was fixed in 10% formalin for 24 hours, then underwent a dehydration process 
with graded alcohol, cleaned using xylene, and infiltrated with paraffin. Paraffin blocks were 
sectioned at approximately ±5 µm thickness using a microtome and subsequently mounted 
on glass slides. The preparations were rehydrated, then stained with hematoxylin for cell 
nuclei and eosin for cytoplasm. After staining, the preparations were dehydrated again, 
cleaned with xylene, covered with mounting medium and a cover glass, and then observed 
using a light microscope. 

2.5 Sirius Red Staining for Collagen Detection 

Liver sections embedded in paraffin (4–5 µm) were deparaffinized, rehydrated, and stained 
with Picrosirius Red solution for 60 minutes to examine collagen fibers. The slides were 
subsequently rinsed in acidified water, dried, and placed with a resinous medium. Collagen 
accumulation was seen using polarized light microscopy for assessing fibrosis. 
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3 Results and Discussion  
This study used 30 mice whose livers were removed after 12 weeks of treatment. The effects 
of MOSEIL administration were observed not only microscopically but also 
macroscopically. Body weight was measured as part of the macroscopic evaluation. Fig. 1 
shows that the average body weight reached a significance level of p = 0.05, indicating an 
effect of MOSEIL on body weight. Further analysis with Tukey’s HSD revealed significant 
differences between K+ and P2 (p = 0.047) as well as between K+ and P3 (p = 0.001). This 
finding contrasts with previous studies reporting that CCl₄ reduces body mass by inducing 
liver damage, which impairs nutrient metabolism as a consequence of chronic inflammation 
[8]. However, other studies have also mentioned that CCl4 administration does not affect 
body mass changes in cases of acute inflammation [9]. MOSEIL, as a preventive agent, has 
the potential to stabilize the physiological condition of mice through its antioxidant and anti-
inflammatory properties, thereby preventing the systemic effects of CCl4 exposure, such as 
metabolic disorders [10]. 
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Fig.1 Graph of average body weight of mice (g) 
 

Groups K0 and K- in HE staining showed normal conditions (Fig. 2), characterized by 
no changes in hepatocyte architecture and sinusoids. Hepatocyte cells appear neatly arranged 
with round nuclei and homogeneous cytoplasm, while sinusoidal spaces are still clearly 
visible and regular. In addition, picrosirius red staining of K0 and K- showed only a few 
orange-red collagen fibers scattered around the central vein and portal triad. This condition 
indicates that there is no significant fibrosis process. The liver tissue in groups K0 and K- 
remained in normal physiological condition with no indication of excessive damage. These 
results support the theory that normal liver tissue has an organized histological pattern, where 
hepatocytes are arranged in plates divided by sinusoids that transport blood from the portal 
vein and hepatic artery toward the central vein [11]. HE staining in group K+ showed 
inflammatory cell infiltration around the portal vein and bile duct. Group K+ showed 
moderate inflammatory cell infiltration dominated by neutrophilic polymorphonuclear cells 
around the hepatic portal vein in the portal triad. Excessive neutrophil infiltration can cause 
the release of proteolytic enzymes and free radicals that damage tissue, triggering necrosis of 
surrounding hepatocytes [12].  

Groups P1 and P2 in HE staining showed inflammatory infiltration around the portal triad, 
but not more severe than group K+. Group P2 showed slightly better conditions than group 
P1 based on the distribution and accumulation of collagen fibers, confirmed by Picrosirius 
Red staining. Collagen distribution was lower compared to the K+ group. This occurred 
because MOSEIL contains bioactive compounds such as oleic acid, kaempferol, and 
quercetin, which exhibit antioxidant, anti-inflammatory, and antifibrotic activities [13]. 
These antioxidants reduce oxidative stress, which is a major factor in the activation of HSCs, 

which are the main cells that produce collagen during fibrogenesis[14]. HE staining of group 
P3 showed accumulation of red blood cells and inflammatory cells (congestion) in the venous 
lumen. The condition of inflammatory cell infiltration was increased compared to groups P1 
and P2. This indicates a more severe degree of liver damage in the P3 group. This increase 
in infiltration may also occur due to the administration of MOSEIL at higher concentrations. 
Excessive oil intake can exacerbate oxidative stress due to lipid accumulation in hepatocyte 
cells [15]. 
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Fig 2. Liver histology of mice with HE staining at 400x magnification and Picrosirius Red staining 
at 100x magnification. HE staining shows that the general markers of fibrosis are found in the area 
around the portal triad, sinusoid dilation, and the presence of inflammatory cell infiltration. The marker 
of fibrosis degree through Picrosirius Red staining detects and marks collagen fibers, which appear 
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bright red as an indicator of liver fibrosis. Labels indicate PV (portal vein), CV (central vein), BD (bile 
duct), HA (hepatic artery), S (sinusoid), and H (hepatocyte). 

 
Physiologically, administration of MOSEIL at optimal doses can help maintain liver 

tissue homeostasis, protect hepatocytes from oxidative damage, and inhibit excessive 
collagen accumulation. This is reflected in the histological results of group P2, which showed 
improvement in tissue architecture compared to groups P1 and P3, as well as a reduction in 
collagen distribution compared to the positive control group (K+).  The bioactive compound 
MOSEIL exhibits significant potential as a preventive agent against liver fibrosis. It contains 
a range of active constituents, including quercetin, kaempferol, tocopherol (vitamin E), and 
polyunsaturated fatty acids such as oleic and linoleic acids [6]. These substances have strong 
antioxidant properties and efficiently combat free radicals and oxidative stress, which is a 
major cause of HSC activation. Suppressing oxidative stress and preventing HSC activation 
has the potential to inhibit the early stages of fibrogenesis. 

Early prevention of liver fibrosis is essential, as it helps reduce the risk of severe 
complications such as cirrhosis while also enhancing life expectancy and overall quality of 
life. This aligns with the study’s objective, which is to utilize moringa seed oil as a preventive 
agent against liver fibrosis in its early stages. Based on the results of this study, the 
administration of MOSEIL demonstrated an effect on improving liver histological 
parameters, with the optimal dose identified in group P2 (ratio 1:16). At this dosage, moringa 
seed oil can provide optimal protective effects in preventing the progression of liver fibrosis. 
This indicates that MOSEIL plays a significant role in maintaining healthy liver structure and 
function. Accordingly, moringa seed oil presents considerable promise for development as 
an effective, safe, and cost-efficient phytopharmaceutical aimed at enhancing public health 
with chronic liver disease. 
 

4 Conclusion 

Treatment with MOSEIL in a mouse model of liver fibrosis was shown to effectively reduce 
histological signs of fibrosis. In contrast to the fibrosis group, hematoxylin and eosin (HE) 
staining showed better hepatocyte structure with less cellular degradation and inflammatory 
infiltration, while Picrosirius Red staining showed less collagen distribution and 
accumulation. The hepatoprotective effects are known to be associated with the bioactive 
components of MOSEIL, which possess antioxidant, anti-inflammatory, and antifibrotic 
activities. These results support that MOSEIL has potential as a natural agent to prevent or 
slow liver fibrosis into cirrhosis progression. Therefore, further research is needed that 
focuses on the influence of MOSEIL in controlling the expression of fibrogenic genes. 
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bright red as an indicator of liver fibrosis. Labels indicate PV (portal vein), CV (central vein), BD (bile 
duct), HA (hepatic artery), S (sinusoid), and H (hepatocyte). 

 
Physiologically, administration of MOSEIL at optimal doses can help maintain liver 

tissue homeostasis, protect hepatocytes from oxidative damage, and inhibit excessive 
collagen accumulation. This is reflected in the histological results of group P2, which showed 
improvement in tissue architecture compared to groups P1 and P3, as well as a reduction in 
collagen distribution compared to the positive control group (K+).  The bioactive compound 
MOSEIL exhibits significant potential as a preventive agent against liver fibrosis. It contains 
a range of active constituents, including quercetin, kaempferol, tocopherol (vitamin E), and 
polyunsaturated fatty acids such as oleic and linoleic acids [6]. These substances have strong 
antioxidant properties and efficiently combat free radicals and oxidative stress, which is a 
major cause of HSC activation. Suppressing oxidative stress and preventing HSC activation 
has the potential to inhibit the early stages of fibrogenesis. 

Early prevention of liver fibrosis is essential, as it helps reduce the risk of severe 
complications such as cirrhosis while also enhancing life expectancy and overall quality of 
life. This aligns with the study’s objective, which is to utilize moringa seed oil as a preventive 
agent against liver fibrosis in its early stages. Based on the results of this study, the 
administration of MOSEIL demonstrated an effect on improving liver histological 
parameters, with the optimal dose identified in group P2 (ratio 1:16). At this dosage, moringa 
seed oil can provide optimal protective effects in preventing the progression of liver fibrosis. 
This indicates that MOSEIL plays a significant role in maintaining healthy liver structure and 
function. Accordingly, moringa seed oil presents considerable promise for development as 
an effective, safe, and cost-efficient phytopharmaceutical aimed at enhancing public health 
with chronic liver disease. 
 

4 Conclusion 

Treatment with MOSEIL in a mouse model of liver fibrosis was shown to effectively reduce 
histological signs of fibrosis. In contrast to the fibrosis group, hematoxylin and eosin (HE) 
staining showed better hepatocyte structure with less cellular degradation and inflammatory 
infiltration, while Picrosirius Red staining showed less collagen distribution and 
accumulation. The hepatoprotective effects are known to be associated with the bioactive 
components of MOSEIL, which possess antioxidant, anti-inflammatory, and antifibrotic 
activities. These results support that MOSEIL has potential as a natural agent to prevent or 
slow liver fibrosis into cirrhosis progression. Therefore, further research is needed that 
focuses on the influence of MOSEIL in controlling the expression of fibrogenic genes. 
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