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Abstract: Burdock root (Arctium lappa L.) is known for its rich content of lignans, 

flavonoids, and phenolic acids, which exhibit anti-inflammatory, antioxidant, anti-cancer, 
and free radical-scavenging properties, making it a promising agent for wound healing. This 
study aims to evaluate the efficacy of Arctium lappa L. ethanol extract in promoting wound 
healing in Rattus norvegicus. A laboratory experiment was conducted using five groups of 
male rats: three treatment groups receiving burdock root extract at concentrations of 15%, 
30%, and 45%, and two control groups—one treated with povidone iodine (positive control) 
and the other with a basic gel (negative control). Results demonstrated that 30% and 45% 
burdock root extract significantly improved wound healing compared to both control groups, 
with the 45% concentration showing the greatest efficacy. These findings suggest that 
Arctium lappa L. extract, particularly at higher concentrations, can enhance the wound 
healing process and may serve as a viable alternative to conventional treatments. 
 
Keywords: Burdock root extract; extract; rats; wound healing. 

 

INTRODUCTION 
Our skin is key to our survival, as the sense of touch, maintains 

physicochemical and termal homeostasis, acts as a reservoir of essential nutrients, 
provides passive and active defense, and responds to trauma and injury. The skin 

also has a role as a body protector from pathogenic agents.1 Maintaining skin 

function requires strong and effective mechanisms to protect against trauma, 

disruption, repair and replacement of critical skin functions when damaged or lost.2 

The incidence of injuries is increasing every year, both acute and chronic wounds. 
A recent study showed the prevalence of patients with wounds is 3,50 per 1000 
population. The majority of injuries in the world’s population are wounds due to 

surgery/trauma (48%), leg ulcers (28%), and decubitus ulcers (21%).3 Wounds are 

changes in tissue continuity in cellular and anatomical terms, which can occur in 

the skin and oral mucosa and continue in the wound healing process.4 Skin wound 
healing is the process in which the skin repairs itself after injuries caused by 

surgery, trauma and burns.2 Achieving  faster healing with fewer side effects is still 

one of the most important medical goals because it can reduce the risk of infection, 

complications, and costs.5 The use of traditional plants for wound healing is based 

on their ability as antiseptic, antiinflammatory, astringent and antibacterial.6 The 
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use of herbal plants has been accepted by almost all countries in the world. In 
developed countries, the use of certain herbal plants is very popular. 7 While in 
developing countries, where standardized health services are limited, herbal plants 
are usually preferred, as cheap and accessible treatments for disease 
management. In Indonesia, traditional plants are still widely used in society, both 
rural and urban. One of the plants that is not yet known but has many benefits is 
burdock (Arctium lappa L.). 8 

Burdock is a plant known as burdock that can be found all over the world 

which considered a weed.9 This plant is traditionally used to treat infections such 

as sore throats, boils, rashes and various skin problems. Many studies have 
investigated the biological various parts of the burdock, such as anti-microbial, anti-
pyretic, anti-inflammatory, anti-hepatotoxicity and antioxidant activity. Compounds 
found in burdock roots are classified into lignans, flavonoids, and phenolic acids. 
Two main lignans found in roots are arctigenin and arctiin which have the potential 
as anti-inflammatory. Arctigenin is a bioactive compound that acts as an anti-
inflammatory agent by controlling cytokines and the NF-B signaling pathway. When 
injured, the body initiates an inflammatory process characterized by an increase in 
proinflammatory cytokines such as IL-1β, TNF-α, and IL-6. By inhibiting the 
activation of the NF-B signaling pathway, which is involved in the expression of 
inflammatory genes, arctigenin helps reduce inflammation caused by injury. 10 
Arctiine is also anti-inflammatory, which stimulates and agitates as a powerful 
antioxidant. Arctiine increases the activity of antioxidant enzymes such as 
superoxide dismutase (SOD) and glutathione peroxidase (GPx) to reduce oxidative 
stress generated during the inflammatory process. By reducing the damage 
caused by free radicals, this antioxidant activity helps to accelerate the passage 
from the inflammatory phase to the proliferative phase. Arctiine also stimulates 
macrophages to increase phagocytosis, essential for the elimination of 
microorganisms and cellular debris during the inflammatory phase. 11 Other 
bioactives including Lignans, quercetin, chlorogenic acid, and inulin have anti-
inflammatory and antioxidant properties, modulate immune responses, reduce 
oxidative stress, and support wound healing and immunity. 12 Flavonoids such as 
luteolin and quercetin can clean up free radicals and act as anti-inflammatories. 
Phenolic acids in burdock roots such as caffeoylquinic acid derivatives and 
chlorogenic acid show strong antioxidant activity. In addition, a fatty acid derivative 
called oleamide is also found in burdock roots as an anti-allergic agent by inhibiting 

the release of histamine and producing IL-4 and TNF-α.13 burdock root is used as 

a blood purifier, and believed to clear toxins from the bloodstream.14 Burdock root 
also contains other chemical compounds such as inulin, essential oils, tannins, 

resins, sugar, iron, and vitamin C.5 Tannins function as an astringent which causes 

shrinkage of the skin pores, hardens the skin, and stops light bleeding.15 Vitamin 
C has a role in forming and maintaining collagen during wound healing and can 

prevent bleeding from the vascular component of connective tissues.16 Burdock 

plant studies are more on the stems and leaves. 17 The renewal of this research 
burdock examines the roots. Research studies roots contain rich protein, 
oligosaccharides, and other nutrients, and also contain polyphenols, and 
aldehydes.18 The content of chemical compounds are tested phytochemically that 
burdock roots contain saponins, flavonoids, alkaloids, tannins, arctigenin and 
arctiin function as anti-inflammatory, antioxidants play a role in the wound healing 
phase.19,20  This research aims to see the potential of burdock root as an alternative 
wound healing agent. 
 

MATERIAL AND METHOD 
The research was an experimental laboratory conducted at the Pharmacy, 

Science and Technology Laboratory of Al-Irsyad University, Cilacap from March to 
June 2023. The protocol of animal research has been approved by The Medical 
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Research Ethics Committee Fakultas Kedokteran, Universitas Jenderal 
Soedirman (UNSOED), No. 070/KEPK/PE/V/2023. The materials used were 
burdock root, 96% ethanol, basic gel, normal saline solution (0.9% NaCl), 
ketamine, alcohol swabs, povidone iodine. Fresh burdock roots were washed and 
thinly sliced and then dried in an oven at 50°C for 2x24 hours.  The dried simplicia 
was then crushed to form a powder. As much as 200 g of simplicia powder was 
put into the maceration container and 300 ml of 96% ethanol was added, stored at 

room temperature for 3x24 hours with stirring once per day.21 After soaking for 3 

days, the solution was filtered and evaporated using a water bath at 50°C to get 
the crude extract. 

This study obtained burdock root ointment we have prepared it by referring 
to the dosage of the previous research formulation conducted by Widyawati et al. 
22 while the use of gel-based preparations allows for the enhancement of 
bioavailability, controlled release, and optimal wound environment, ensuring that 
the bioactive components in the extract work effectively in the healing process. 23  

 
Table 1. Ointment Formulation 

Group Treatment Burdock Root 
Extract (g) 

Vaseline 
Album (g) 

Ointment 
(g) 

Negative Control (Basic gel) (%) - 15 15 
15 2,25 12,75 15 
30 4,5 10,5 15 
45 6,75 8,25 15 

 
Before making a wound on the back of the rat, the hair was shaved and 

disinfected using an alcohol swab. The rat was anesthetized using ketamine at a 
dose of 50 mg/kg BW intramuscularly, then an incision was made in the back area 
parallel to the vertebrae using a scalpel to form a 2 cm long wound with a depth of 
0,25 cm. Wound care is done shortly after the wound occurs. The wound was 
cleaned using normal saline (NaCl 0,9%) and then performed according to the 
treatment group. Treatment is carried out every three days for 14 days until the 
wound shows signs of healing, such as granulation growth, no swelling (edema) in 
the wound area, redness around the wound and wound length in cm units. The 
application was completed twice daily for 14 days, in the morning and the evening. 
The length of the wound was measured on days 3, 6, 9, 12, and 14 before the 
ointment was reapplied to track the duration of wound healing using macroscopic 
observation criteria. On day 14, the rat skin was examined under a microscope. 24  

 
Figure 1. Scheme of animal experiments 
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Data analysis using the parametric test. The first step was to test the 
normality using Shapiro-Wilk because the number of samples was less than 50. 
Then, the data homogeneity test was carried out using the Test of Homogeneity of 
Variances. After fulfilling the requirements of the parametric test, a One-Way 
Anova test was carried out to find out whether there was a significant variance in 
the data significantly different or not. This test was significant if the p-value <0,05. 
After that, the LSD post hoc test was carried out to see a more meaningful 
treatment of wound healing in white rats. Data were not normally distributed, an 
alternative test was performed using the Kruskal-Wallis test and followed by the 
Mann-Whitney test to determine which treatment had the highest significant value 
for wound healing in white rats with a significance level of α<0,05. The Kruskal-
Wallis Test is a non-parametric alternative to ANOVA that is most appropriate to 
use because it is the comparison of 4 groups of herbal dose formula groups on 
wound healing. This test examines whether there is a significant difference 
between the medians of two or more groups that are not normally distributed. The 
Mann-Whitney U Test (Wilcoxon Rank-Sum Test): If you only compare two groups 
(for example, a group with herbal doses and a control), then the Mann-Whitney 
can be used. This is an alternative to the t-test for data that is not normally 
distributed. 25 

 

RESULTS AND DISCUSSION  
The results of macroscopic observation of wound healing in male rats can 

be seen in the table. 

 
Figure 2. Observation of wound on day 3 includes observation of redness, pus, 
granulation in the positive control, negative control, dose 15%, dose 30% and 

dose 45% rat groups. 

 
Figure 3. Observation of wound on day 6 includes observation of redness, pus, 
granulation in the positive control, negative control, dose 15%, dose 30% and 

dose 45% rat groups. 
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Figure 4. Observation of wound on day 9 includes observation of redness, pus, 
granulation in the positive control, negative control, dose 15%, dose 30% and 

dose 45% rat groups. 

 
Figure 5. Observation of wound on day 12 includes observation of redness, pus, 

granulation in the positive control, negative control, dose 15%, dose 30% and 
dose 45% rat groups. 

There are three phases in the wound healing process, namely the 
inflammatory phase, the proliferation phase, and the remodeling phase, which are 

mutually sustainable.6  

1. The healing process in the inflammatory phase  
In this section, we will discuss aspects that are observed macroscopically 

during the wound healing process in the inflammatory phase. Observations made 
included redness around the wound edema around the wound, and pus fluid in the 
incision.   
a. Redness  

Based on the results of the study on day 3, it was found that in the negative 
control group, redness occurred in all samples.  The positive control group and test 
treatment group 2 (30%) had one sample with redness around the wound.  Test 1 
(15%) 2 samples had redness around the wound and in the test treatment group 3 

(45%) there are four samples without redness around the wound.  
When an injury occurs, vasoconstriction occurs in the arteries and 

capillaries to help stop bleeding.  This process is mediated by epinephrine, 
norepinephrine, and prostaglandins released by injured cells. Blood vessels will 
enter stage vasodilation after 10 to 15 minutes after injury.  Vasodilation of blood 
vessels is mediated by histamine, serotonin, prostaglandine, and kinins which 
cause increased blood flow to the injured area and increased capillary permeability. 
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Increased blood flow to the injured area causes the injured area to appear red and 

warm.26 

The acceleration of redness around the wound in the treatment group is 
thought to be due to the effect of the active compounds derived from burdock root 
extract as anti-inflammatories and the presence of flavonoid compounds when 
applied to the skin inhibits bleeding. Flavonoids also function as antibacterials by 
forming complex compounds extracellular proteins that disrupt the integrity of 
bacterial cell membranes and tannin compounds are antibacterial by interfering 

with the permeability of bacterial cells as astringents.27 Tannins interact with cell 

surface proteins to form complexes that reduce blood vessel permeability, helping 
to control fluid exudation during the inflammatory phase. They also have an 
astringent effect, which accelerates coagulation and helps prevent infection. 
Tannins are also known to reduce the activation of MMPs (matrix 
metalloproteinases) enzymes responsible for the degradation of the extracellular 
matrix during inflammation, thus maintaining tissue integrity during healing. 28 

Astringent is a shrinking surface or substance that is protective against the mucosa 

and can agglomerate protein.29 Flavonoids can reduce the intensity of redness in 

wounds by stopping bleeding.30 Flavonoids act as powerful antioxidants that play 

a role in inhibiting the NF-κB pathway, which is a major pathway in the inflammatory 
response. By inhibiting NF-κB activation, flavonoids can reduce the production of 
pro-inflammatory cytokines such as IL-1, IL-6, and TNF-α, which are important 
during the inflammatory phase. In addition, flavonoids also increase the expression 
of antioxidant enzymes such as superoxide dismutase (SOD) and glutathione 
peroxidase (GPx), which reduce oxidative damage during inflammation and the 
transition to the proliferative phase. 31 In addition, the role of arctigenin has 
significant anti-inflammatory activity through inhibition of the JAK/STAT and MAPK 
pathways. This pathway is important for the production of inflammatory cytokines 
during the inflammatory phase. Arctigenin also decreases the production of nitric 
oxide (NO) and prostaglandin E2 (PGE2) through inhibition of the COX-2 and iNOS 
enzymes, which contribute to reduced inflammation. Arctiin also works by inhibiting 
NF-κB and MAPK pathways. This reduces the release of inflammatory mediators 
and helps reduce the infiltration of inflammatory cells such as macrophages and 
neutrophils into the wound area. Arctiin increases the phagocytic activity of 
macrophages, which is important in clearing cellular debris during the inflammatory 
phase and helping the transition to the proliferative phase. 32 
b. Edema  

During the inflammatory phase, mast cells release biological substances, 
namely histamine.  Histamine is a vasoactive amino that is released by mast cells 
after injury and plays an important role in vascular dilatation and permeability, 
causing plasma to move from the intravascular to the extravascular and cause 
edema.  Vasodilation that occurs in the blood vessels helps inflammatory cells from 

the vessels to the wound area.26 

Based on the results of observations of edema on day 3, in the negative 
control group and test group 1, there were two samples with edema.  In the positive 
control, no edema was found in all samples.  In the test group there was one 
sample with edema.  Edema in the test treatment group 1 (15%) and test 2 (30%) 
have a gradual reduction in the area of edema seen on day 6, the samples that 
have edema became one, and others are test group 1 (15%) and observations on 
day 9 to day 14 edema in the control group negative and in the test treatment group 
1 (15%) there was one sample each that still had edema. 

Swelling in a wound that does not heal can be caused by a germ or bacterial 
infection that enters the wound which is left open 33  Edema that occurred in the 
negative control group and others are testing group 1 (15%) was suspected 
because the wound had an infection which resulted in the wound becoming swollen 
After all the white rat is a rodent and likes to dig holes, that is what makes the white 
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rat like to dig into the husks causing the husk dirt to enter the wound which can 
later cause the wound to become infected.  Whereas the absence of edema around 
the wound in the positive control group and the treatment group, namely test 2 
(30%) and test 3 (45%), is suspected to be due to the effect of the essential oil 
content derived from burdock root extract. Essential oil a function as a wound 

healing agent that prevents bacterial infection from entering the wound.5 

Tannins contain anti-bacterial compounds with a mechanism of shrinking 

the cell wall so that it inhibits the permeability of bacteria to develop.34 Flavonoids 

are anti-imflammatory so they can reduce inflammation and help reduce pain, if 

there is bleeding or swelling of the wound.35 
c. Presence of pus  

Based on the results of the research that has been done, it was found that 
the presence of pus only occurred on day 9, in the negative control group, was one 
sample that had pus.  While all samples in the control group were positive, and the 
treatment group test 1 (15%), test 2 (30%), test 3 (45%) did not have pus on the 
wound. 

The absence of pus in the treatment group was thought to be due to the 
effect of the content of tannins, saponins and essential oils derived from burdock 
root extract.36 Saponins have the ability as cleansers and antiseptics which function 
to kill or prevent the growth of microorganisms and tannins are antibacterial by 
interfering with the permeability of bacterial cells and as an astringent which can 
cause closing of skin pores, hardening the skin, stopping exudate and light 

bleeding.27  

The use of 10% povidone iodine for wound care in the positive control group 
also affected reducing the amount of wound fluid exudate in the study sample 
because povidone iodine was able to kill bacteria, germs, fungi, viruses, protozoa, 
and spores by working directly to quickly kill germs (bactericidal), not inhibiting the 

development of germs (bacteriostatic).26 

 
2. The wound healing process in the proliferative phase  

In the proliferative phase there is a decrease in the number of inflammatory 
cells, reduced signs of inflammation, the appearance of proliferating fibroblast 
cells, the formation of new blood vessels, epithelialization and wound contraction.  
fibroblasts will migrate to the wound area and begin to proliferate until their 

numbers are more dominant than inflammatory cells.26 In the proliferation phase, 

tissue granulation and shortening of the wound length were observed. 
a. Granulation tissue 

Observations of granulation tissue on day 3 found that in the negative 
control group there was no granulation tissue.  In the positive control group and 
the test treatment group 3 all samples had partial granulation.  Test groups 1 and 
2 contained three partially granulated samples.  These results prove that the 
growth of granulation tissue in the three treatment groups that were given burdock 
root extract was faster than the negative control group that was given basic gel.  
The growth of wound granulation tissue in the treatment group is thought to be due 
to the effects of saponins, flavonoids, and tannins derived from burdock extract. 
Saponin compounds are steroids or triterpenoid glycosides that can stimulate 
vascular endothelial growth factor (VEGF) and increase the number of 
macrophages migrating to the wound area thereby increasing fibroblasts in the 

wound tissue.26 Saponins also can stimulate the formation of collagen.27 Tannins 

help the wound healing process by increasing the number of capillary blood 

vessels and fibroblast cells.5 Flavonoids can help wound healing by increasing 

collagen formation, reducing macrophages and increasing the number of 

fibroblasts.26 Tannins accelerate collagen synthesis by stimulating TGF-β and 

stimulating fibroblast activity. Tannins also induce angiogenesis by increasing 
VEGF expression, which is necessary for tissue healing. In addition, the antioxidant 
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properties of tannins protect fibroblast cells from oxidative stress, allowing the 
healing process to occur more quickly and efficiently. 28 

Based on the results of statistical tests, all treatment groups had a 
significant effect on the accelerated growth of granulation tissue in the wounds of 
white rats, but what was more influential was burdock root extract concentration of 
45%, then 30% and 15% this was also seen from the results of macroscopic 
observations where on day 12 the treatment group test 2 (30%) and test 3 (45%) 
all samples have granulation in all wounds the same as compared to the positive 
control but not to the test treatment group 1 (15%) ). The treatment group test 1 
(15%) experienced slow granulation growth as seen from the statistical test test 1 
(15%) which was not significantly different from the negative control group.  This 
was presumably because the 15% concentration contained a small amount of 
burdock root so ingredients such as saponins, flavonoids, and tannins derived from 
burdock extract were less effective in forming granulation tissue in test group 1 
(15%). Flavonoids enhance fibroblast proliferation by increasing the expression of 
growth factors such as TGF-β and VEGF, which stimulate angiogenesis (formation 
of new blood vessels) and collagen synthesis by fibroblasts. Flavonoids' 
antioxidant activity also protects fibroblasts from oxidative stress, thereby 
enhancing their regenerative capacity during the proliferative phase. Arctigenin 
stimulates fibroblast proliferation and increases collagen synthesis through 
activation of the TGF-β/Smad pathway, which is important in the process of 
extracellular matrix formation. 37 Arctigenin is also known to stimulate angiogenesis 
by increasing the expression of VEGF and FGF (fibroblast growth factor), which 
increases blood supply to the wound area and accelerates healing. Arctigenin 
facilitates fibroblast proliferation and increases collagen deposition by stimulating 
the expression of COL1A1 and COL3A1, genes that encode the synthesis of type 
I and type III collagen. Arctigenin is also known to reduce the activity of MMPs, 
which prevents the degradation of collagen and extracellular matrix, thereby 
accelerating the recovery of tissue structure in the proliferative phase. 32 
b. Wound Length 

 
Figure 6. visualization of the results of observations of the length of wounds in 

mice on the 3rd day, 6th day, 9th day, 12th day and 15th day with the negative 
control group, positive control, 15% dose, 30% dose and 45% dose. 
After granulation tissue is formed, epithelialization or growth of epithelial 

tissue will begin to occur.  Epithelial cells that grow will move from the outside of 
the injured tissue to the inside of the tissue 38 The construction of wound tissue is 
the last stage of the reconstruction phase of wound healing. Construction will occur 

6-12 days after the wound occurs and the wound will close.39 

In this study the researchers observed the length of the wound starting on 
the 3rd day after making an incision with a length of 2 cm.  The negative control 
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group ranged from 1.8 to 2 cm. Test group 1 ranged from 1.5 to 1.8 cm. Test group 
2 ranged from 1 to 1.5 cm. Test group 3 ranged from 0.9 to 1.3 cm. Then there was 
a new significant difference that occurred on the 9th day which resulted in the 
positive group with wound lengths ranging from 0.6 to 0.8 cm.  The negative control 
ranged from 1.4 to 1.5 cm.  Test group 1 1 to 1.4 cm. Test 2 ranged from 0.6 to 1 
cm.  Test 3 ranged from 0.6 to 0.8 cm. 

Saponins is a compound that act as antiseptic, stimulate the proliferation of 
epidermal cells and affect the rate of migration of keratinocytes to the wound area, 
thereby increasing wound epithelisation. Saponins can alson stimulate the 
production of type I collagen which plays a role in increasing epithelialization of 

sittues and wounf closure by inhibiting excessive tissue production.40 

Based on the results of statistical tests, the treatment group using burdock 
root extract at a concentration of 15 % had no effect on the accelerated shortening 
of wound length in white rats.  While the treatment group used burdock root extract 
with a concentration of 45% and 30% had a significant effect on accelerating the 
shortening of wound length in white rats, but the more influential was the 45% 
burdock root extract. Samples with a wound length of 0 cm (healed). Burdock root 
is effective in healing cuts in herbal medicine due to its anti-inflammatory, 
antioxidant, and fibroblast proliferation activities. In comparison, aloe vera 
accelerates epithelialization and angiogenesis through polysaccharides and 
glycoproteins and has strong anti-inflammatory effects.41 Curcumin (Curcuma 
longa) in turmeric inhibits pro-inflammatory cytokines, increases collagen 
synthesis, and has antibacterial effects. Gotu Kola (Centella asiatica) supports 
wound healing by stimulating collagen synthesis, fibroblast proliferation, and tissue 
capillarization.41 Comparison of burdock root to other herbs and povidone iodine 
shows that Burdock root contains arctigenin and arctiin which have been shown to 
have adequate anti-inflammatory and antioxidant properties to accelerate wound 
healing, especially through reducing inflammation and increasing collagen 
synthesis.42 While Aloe vera has a rapid soothing effect and accelerates 
epithelialization, but does not have strong antioxidant potential like burdock root. 
Curcumin is superior in terms of inhibiting pro-inflammatory cytokines compared to 
burdock root, but burdock root is superior in terms of improving tissue remodeling. 
Comparison Povidone iodine is a conventional treatment that is widely used in 
wound healing, but its use is more intended to reduce the risk of infection, not to 
accelerate tissue regeneration like herbs.43 

 
Table 7. Kruskal-wallis test of wound length in male rats during 14 days. 
Group Treatment Average wound length (cm) 

Day 3 Day 6 Day 9 Day 12 Day 14 

Basic gel (negative 
control) 

2 1,90 1,50 1,12 0,72 

Povidone iodine 
(positive control) 

1,82 0,95 0,70 0,40 0 

15% 1,65 1,65 1,20 0,77 0,50 

30% 1,30 1,30 0,80 0,55 0,12 

45% 1,95 1,15 0,70 0,45 0,05 

*P-value 0,074 0,004 0,004 0,003 0,003 

*Kruskal-wallis test 
Based on the results of the Kruskal-wallis test above, it was found that the 

test dose and the positive control did not have a significant effect on the wound on 
day 3 (p-value>0,005). But it works on days 6 to 15 marked by narrowing of the 
incision area (p<0,005). 44 
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Figure 7. Edema and pus (a), redness (b) granulation (c), wound healed 
 

Many studies examining the effectiveness of Burdock root in wound healing 
often involve small sample sizes, which can reduce the statistical power of the results. 
Studies with larger sample sizes are needed to ensure the reliability of the findings. 
Studies are often limited by short observation periods, usually only a few days to a few 
weeks. Wound healing is a process that requires long-term observation to assess full 
efficacy, especially during the tissue remodeling phase. Measurement of wound healing 
outcomes often relies on visual observation, which can be biased and subjective. The 
use of more objective techniques, such as histology or molecular measurements of 
growth factors or proteins, is needed to provide more precise data. Further studies are 
needed to test the effectiveness of Burdock root extract on different types of wounds, 
such as burns, diabetic wounds, or pressure ulcers. Combining Burdock root 
formulations with other treatments, such as co-application of silver nanoparticles or 
biomaterial scaffolds, may provide a synergistic effect that accelerates wound healing. 
This combination could also be tested on a larger scale to support the synergistic effect 
of the two methods. 

 

CONCLUSION 
Administration of burdock root extract concentrations of 30 % and 45 % 

were effective in the wound healing process, both in the inflammatory phase and 
in the proliferative phase.  Based on statistical tests and macroscopic observations 
there were differences in the effect of burdock root extract concentrations of 15%, 
30% and 45% in the wound healing process. Burdock root extract with a 
concentration of 45 % is most effective in the healing process of cuts in rats.  

 

AUTHORS’ CONTRIBUTIONS 
All authors contributed equally to this work. 
 

ACKNOWLEDGEMENT 
The authors would like to thank the Department of Faculty of Pharmacy, Science, 
and Technology, University Al-Irsyad Cilacap, Cilacap, Indonesia for supporting 
this study. 
 

FUNDING INFORMATION 
SIMBELMAWA, Ministry of Education, Culture, Student Creativity Program 2023. 

 
DATA AVAILABILITY STATEMENT 
The utilized data to contribute to this investigation are available from the 
corresponding author upon reasonable request. 
 

a b d c 

Day-6 Day-9 Day-12 Day-14 



Imam AF, et al                                                                                     Jurnal Teknologi Laboratorium 2 (2024) 83-95 

 93 

DISCLOSURE STATEMENT 
The views and opinions expressed in this article are those of the authors and do 
not necessarily reflect the official policy or position of any affiliated agency of the 
authors. The data is the result of the author's research and has never been 
published in other journals. 
 

REFERENCE 
1. Panjaitan J, Girsang E, Chiuman L, Indonesia UP. Effectiveness of 

temulawak (Curcuma xanthorrhiza) ointments as wound healing agents in 
wistar rats. 2022;11(November):95-104. 
doi:10.29238/teknolabjournal.v11i2.376 

2. Shedoeva A, Leavesley D, Upton Z, Fan C. Wound Healing and the Use of 
Medicinal Plants. 2019;2019(Figure 1). 

3. Samudra AG. Uji Efektivitas Ekstrak Etanol Daun Sawo (Manilkara Zapota 
L) Pada Luka Sayat Pada Kelinci Jantan (Oryctolagus cuniculus) Agung Giri 
Samudra, Fathnur Sani K, Dara Permata Sari Akademi Farmasi Al - Fatah 
Bengkulu. 2019;6(1). 

4. Ruauw EF, Wantania FE, Leman MA. PENGARUH LIDAH BUAYA ( Aloe 
vera ) TERHADAP WAKTU PENUTUPAN LUKA SAYAT PADA MUKOSA 
RONGGA MULUT. 2016;5(2):22-28. 

5. Ghorat F, Azizkhani MA, Najy S, Ranjbary AG, Doostishoar F. 
Histopathological Evaluation of Burdock (Arctium lappa) Root 
Hydroalcoholic Extract onWound Healing Fereshteh. Iran Red Crescent 
Med J. 2017;1:19. doi:10.5812/ircmj.43788.Research 

6. Eufrasia V, Pratiwi NU, Susanti R. Uji Efektivitas Penyembuhan Luka Sayat 
Ekstrak Rimpang Jeringau Merah (Acorus sp.) pada Tikus Putih (Rattus 
norvegicus) Galur Wistar. Published online 2016:1-7. 

7. Fatirah N, Gama SI, Rusli R. Pengujian Toksisitas Produk Herbal Secara In 
Vivo. Proceeding of Mulawarman Pharmaceuticals Conferences. 
2019;9:14-21. doi:10.25026/mpc.v9i1.341 

8. Musa AH, Hagos AD, Dimsu GG, et al. Subchronic toxicity study of herbal 
tea of Moringa stenopetala (Baker f.) Cudof. and Mentha spicata L. leaves 
formulation in Wistar albino rats. Toxicol Rep. 2022;9:797-805. 
doi:10.1016/j.toxrep.2022.03.043 

9. Anindita B. POTENSI NANOEMULSI EKSTRAK AKAR BURDOCK ( 
Arctium Lappa L.) SEBAGAI ANTIBAKTERI Staphylococcus Aureus 
SKRIPSI. UNIVERSITAS AL-IRSYAD CILACAP; 2022. 

10. Yosri N, Alsharif SM, Xiao J, et al. Arctium lappa (Burdock): Insights from 
ethnopharmacology potential, chemical constituents, clinical studies, 
pharmacological utility and nanomedicine. Biomedicine and 
Pharmacotherapy. 2023;158. doi:10.1016/j.biopha.2022.114104 

11. Lin SC, Chung TC, Lin CC, et al. Hepatoprotective Effects of Arctium Lappa 
on Carbon Tetrachloride-and Acetaminophen-Induced Liver Damage. 
American Journal of Chinese Medicine. 2000;28(2):163-173. 
www.worldscientific.com 

12. Duh PD. Antioxidant Activity of Burdock (Arctium lappa Linné): Its 
Scavenging Effect on Free-Radical and Active Oxygen. Journal of the 
American Oil Chemists. 2018;75(04):422-435. 

13. Ayoddhia R, Gurunanselage S, Khai M, Yap K. Biomedicine & 
Pharmacotherapy Arctium lappa L . root extract induces cell death via 
mitochondrial-mediated caspase-dependent apoptosis in Jurkat human 
leukemic T cells. Biomedicine & Pharmacotherapy. 2019;110(December 
2018):918-929. doi:10.1016/j.biopha.2018.12.023 

14. Laekeman G, Fonteyne K. Assessment report on Arctium lappa L ., radix. 
2011;44(September 2010):1-26. 



Imam AF, et al                                                                                     Jurnal Teknologi Laboratorium 2 (2024) 83-95 

 94 

15. Handayani F, Sundu R, Karapa HN, Samarinda AF. UJI AKTIVITAS 
EKSTRAK ETANOL BIJI PINANG ( Areca catechu L .) TERHADAP 
PENYEMBUHAN LUKA BAKAR PADA KULIT PUNGGUNG MENCIT 
PUTIH JANTAN ( Mus musculus ). 2016;2(2):154-160. 

16. Arief H, Widodo MA, Bedah BI, et al. Peranan Stres Oksidatif Pada Proses 
Penyembuhan Luka Rules of Oxidative Stress in Wound Healing. 
1978;2071(2):22-29. 

17. Tan YJ, Ren YS, Gao L, et al. 28-Day Oral Chronic Toxicity Study of 
Arctigenin in Rats. Front Pharmacol. 2018;9. doi:10.3389/fphar.2018.01077 

18. Gao H, Jiang XW, Yang Y, Liu WW, Xu ZH, Zhao QC. Isolation, structure 
elucidation and neuroprotective effects of caffeoylquinic acid derivatives 
from the roots of Arctium lappa L. Phytochemistry. 2020;177. 
doi:10.1016/j.phytochem.2020.112432 

19. Anindita B. Potensi Nanoemulsi Ekstrak Akar Burdock (Arctium Lappa L.) 
Sebagai Antibakteri Staphylococcus Aureus. Universitas Al-Irsyad Cilacap; 
22AD. 

20. Jiang Y yuan, Yu J, Li Y bo, et al. Extraction and antioxidant activities of 
polysaccharides from roots of Arctium lappa L. Int J Biol Macromol. 
2019;123:531-538. doi:10.1016/j.ijbiomac.2018.11.087 

21. Agus I, Tri M, Swandari K. Metode Perbandingan Maserasi Dan Soxhletasi 
Ekstrak Daun Sirih Merah ( Piper crocatum Ruiz & Pav ) Terhadap 
Efektivitas Bakteri Staphylococcus epidermidis. 2023;4(1):64-72. 

22. Widyawati R, Yunani R, Kasy F, et al. EFEKTIVITAS SALEP EKSTRAK 
DAUN SIRIH MERAH (Piper crocatum) TERHADAP LUKA INSISI PADA 
TIKUS PUTIH (Rattus norvegicus). Jurnal Vitek Bidang Kedokteran Hewan. 
2021;11(2). 

23. Edwards SL, Brough R, Lord CJ, et al. Resistance to therapy caused by 
intragenic deletion in BRCA2. Nature. 2008;451(7182):1111-1115. 
doi:10.1038/nature06548 

24. Zebua WI, Chiuman L, Fachrial E. Histopathological evaluation of green 
betel leaf extract ointment on incision wounds infected with Staphylococcus 
aureus in wistar rats. Jurnal Teknologi Laboratorium. 2024;03(02):71-82. 

25. Miari M, Taher Anan M, Bisher Zeina M. Single Valued Neutrosophic 
Kruskal-Wallis and Mann Whitney Tests. Neutrosophic Sets and Systems. 
2022;51:948-955. 

26. Hariyati LI. EFEKTIVITAS EKSTRAK ETHANOL SIRIH MERAH (Piper 
Crocatum) TERHADAP PENYEMBUHAN LUKA INSISI PADA TIKUS 
PUTIH (Rattus Norvegicus). UNIVERSITAS AIRLANGGA SURABAYA; 
2017. 

27. Fithriyah N. LUMATAN DAUN SIRIH MERAH (Piper crocatum) TERHADAP 
LAMA PENYEMBUHAN LUKA BAKAR DERAJAT II PADA KULIT KELINCI 
(Cavia cobaya). 2013;01(01):24-31. 

28. Chen D, Li Q, Zhang H, et al. Traditional Chinese medicine for hypertrophic 
scars—A review of the therapeutic methods and potential effects. Front 
Pharmacol. 2022;13. doi:10.3389/fphar.2022.1025602 

29. Nurhalimah H. EFEK ANTIDIARE EKSTRAK DAUN BELUNTAS ( Pluchea 
indica L .) TERHADAP MENCIT JANTAN YANG DIINDUKSI BAKTERI 
Salmonella Thypimurium Antidiarrheal Effects Beluntas Leaf Extract ( 
Pluchea indica L . ) against Male Mice Induced by Bacteria Salmonella 
typhimurium. 2015;3(3):1083-1094. 

30. Pebri IG, Rinidar, Amiruddin. PENGARUH PEMBERIAN EKSTRAK DAUN 
BINAHONG ( Anredera cordifolia ) TERHADAP PROSES PENYEMBUHAN 
LUKA INSISI ( Vulnus incisivum ) PADA MENCIT ( Mus musculus ). 
2017;2(November):1-11. 



Imam AF, et al                                                                                     Jurnal Teknologi Laboratorium 2 (2024) 83-95 

 95 

31. Ahmad N. In Vitro and In Vivo Characterization Methods for Evaluation of 
Modern Wound Dressings. Pharmaceutics. 2023;15(1). 
doi:10.3390/pharmaceutics15010042 

32. Liu X, Wang J, Dou P, et al. The Ameliorative Effects of Arctiin and 
Arctigenin on the Oxidative Injury of Lung Induced by Silica via TLR-
4/NLRP3/TGF- β Signaling Pathway. Oxid Med Cell Longev. 2021;2021. 
doi:10.1155/2021/5598980 

33. Rochmah NN, Elisa I, Nugroho YE, Faizal IA, Utami DR. FORMULATION 
AND EVALUATION OF PHYSICAL PROPERTIES OF KATUK (Sauropus 
androgynus L Merr) LEAF EXTRACT TABLETS USING WET 
GRANULATION METHOD AS ANTIOXIDANT AND ANTIBACTERIAL. In: 
3rd Borobudur International Symposium 2021. Universitas Muhammadiyah 
Magelang Press; 2021:22-23. doi:10.36760/jpma.v3i2.337 

34. Qomariah S, Lisdiana, Christijanti W. Efektivitas Salep Ekstrak Batang 
Patah Tulang (Euphorbia tirucalli) Pada PEnyembuhan Luka Sayat Tikus 
Putih (Rattus norvegicus). 2014;3(2):79-86. 

35. Fanani Z, Rosvita V, Aisah N, Pamungkas ND, Fadillah I. Formulasi Sediaan 
Sabun Mandi Padat Dengan Zat Aktif Ekstrak Kulit Buah Alpukat ( Persea 
Americana MILL ). 2021;12(2):21-26. 

36. Faizal IA, Ariska Nugrahani N. Herd immunity and COVID-19 in Indonesia. 
Jurnal Teknologi Laboratorium. 2020;9(1):21-28. 
doi:10.29238/teknolabjournal.v9i1.219 

37. Jannus F, Medina‐o’donnell M, Neubrand VE, et al. Efficient in vitro and in 
vivo anti‐inflammatory activity of a diamine‐pegylated oleanolic acid 

derivative. Int J Mol Sci. 2021;22(15). doi:10.3390/ijms22158158 
38. Faizal IA, Nugroho YE, Cahyani SD. BUNGA KECOMBRANG (ETLINGERA 

ELATIOR) SEBAGAI ANTI DEMAM BERDARAH DENGUE (DBD). In: 
WIJAYAKUSUMA PROSIDING SEMINAR NASIONAL. ; 2019:7. 

39. Nugraha A. Rencana Asuhan Keperawatan Medikal Bedah Diagnosis 
Nanda -I 2015-2017 Intervensi NIC dan Hasil NOC. 2017;(May). 

40. Akhmadi C, Utami W, Annisaa E. NARRATIVE REVIEW : SENYAWA 
FITOKIMIA DAN AKTIVITAS. Journal of Research in Pharmacy. 
2022;2(2):77-85. 

41. Wu KC, Weng HK, Hsu YS, Huang PJ, Wang YK. Aqueous extract of 
Arctium lappa L. root (burdock) enhances chondrogenesis in human bone 
marrow-derived mesenchymal stem cells. BMC Complement Med Ther. 
2020;20(1). doi:10.1186/s12906-020-03158-1 

42. Hegazy MEF, Dawood M, Mahmoud N, et al. 2α-Hydroxyalantolactone from 
Pulicaria undulata: activity against multidrug-resistant tumor cells and 
modes of action. Phytomedicine. 2021;81. 
doi:10.1016/j.phymed.2020.153409 

43. Sharma VC, Kaushik A, Dey YN, et al. Nephroprotective potential of 
Anogeissus latifolia Roxb. (Dhava) against gentamicin-induced 
nephrotoxicity in rats. J Ethnopharmacol. 2021;273. 
doi:10.1016/j.jep.2021.114001 

44. Okoye K, Hosseini S. Mann–Whitney U Test and Kruskal–Wallis H Test 
Statistics in R. In: R Programming. Springer Nature Singapore; 2024:225-
246. doi:10.1007/978-981-97-3385-9_11 

  


