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ABSTRACT  

This study aims to determine the efficacy of 10% Jatropha curcas Linn. cream on the epithelialization phase of 

cutaneous wound healing in mice (Mus musculus) using Masson Trichrome staining. This study used nine male mice, 

aged 2-3 months old with 2 cm incision was made on the back. The mice were divided into three treatment groups 

with three replications. Treatment I was applied with cream base (P1), treatment II was applied with 10% Jatropha's 

sap cream (P2), and treatment III was applied with sulfadiazine (P3). The wound was treated twice a day for seven 

days. The observed parameters were collagen density, fibroblast formation and angiogenesis in each treatment group. 

The data were analyzed by ANOVA followed by Duncan test if there were differences between the treatment groups. 

The results showed that collagen density in P1, P2, and P3 were 1.58 ± 0.00, 2.04 ± 0.14, and 1.95 ± 0.14, 

respectively, indicating a very significant difference (p <0.01). Fibroblasts formation did not differ (p> 0.05) among 

treatments with the values in P1, P2, and P3 were 2.04 ± 0.14, 1.56 ± 0.32, 1.95 ± 0.14, respectively. Angiogenesis in 

P1, P2, and P3 were 1.46 ± 0.21, 1.87 ± 0.00, 1.46 ± 0.21, respectively, which had a significant effect (p <0.05). It is 

concluded that application of 10% Jatropha cream for seven days is effective in increasing collagen density and 

angiogenesis that accelerate the cutaneous wound healing in mice. 
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1. INTRODUCTION  

A wound is a damage of the tissue units or 

components, which causes specific parts of the tissue to 

be damaged or missing. When injury occurs, several 

effects will arise, including the loss of all or part of 

organ function, sympathetic stress response, bleeding, 

coagulation, bacterial contamination, and cell death [1]. 

An incisional wound is a clean-cut wound made using 

a sharp instrument includes all wounds caused by 

objects such as knives, swords, razors, glasses and 

sharp axes [2]. 

The wound healing process is a complex cellular 

process that focuses on restoring the integrity of the 

damaged tissue structure and function through three 

phases, namely inflammatory, proliferation, and 

maturation or remodeling phase [3]. Within a few 

hours after the injury, epithelialization occurs where 

the epidermal which includes most of the keratin 

begins to migrate and begins to stratify and 

differentiate to reconstruct the function of the 

epidermal barrier [4]. 

Epithelialization is the transfer of epithelial cells 

from the area around the hair follicle to the wound 

area. Epithelialization also increases the production of 

extracellular matrices, growth factors, cytokines, and 

angiogenesis by releasing growth factors such as 

keratinocyte growth factor (KGF) [5]. At the time of 

injury, fibroblasts will migrate to the wound area from 

the surrounding tissue, then start to synthesize 

collagen. Fibroblasts will synthesize a temporary 

matrix consisting of type-III collagen, 
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glycosaminoglycans and fibronectin1 which will 

provide a place for keratinocyte migration [4]. The 

fibroblasts will then synthesize and secrete KGF-1, 

KGF-2 (mostly important in humans) and IL-6 which 

stimulate keratinocytes to migrate to the wound area. 

Keratinocytes will multiply and differentiate in the 

epidermis and finally epithelialization occurs, which is 

marked by replication and migration of epithelial cells 

in the wound edge [6]. 

One of the natural ingredients used as traditional 

medicine is Jatropha Jatropha's sap contains 

flavonoids, jatrofin, saponins and tannins. Jatropha sap 

which is angiogenetic has medicinal properties to stop 

bleeding caused by wounds and has antimicrobial 

activity that prevents wounds from bacterial 

contamination [7]. The flavonoids and saponins in 

Jatropha's sap stimulate new epithelial cells and 

support the epithelialization process [8]. Saponins can 

stimulate collagen growth in the healing process, the 

formation of new cells, and have pain-relieving effect. 

Jatrofin (containing alkaloids) and tannins are useful as 

analgesics and antimicrobials [9]. 

To the best of our knowledge, no study has been 

performed to investigate the efficacy of Jatropha 

curcas Linn. cream on wound healing in mice's skin 

(Mus musculus). Therefore, this study aims to 

determine the efficacy of Jatropha curcas Linn. cream 

in the epithelialization phase of wound healing of 

mice's skin (Mus musculus) with Masson Trichrome 

staining. The benefit of this research is to obtain 

adequate information on the efficacy of wound healing 

of the skin of mice by giving Jatropha cream to the 

skin of mice seen microscopically. 

2. MATERIALS AND METHODS 

Jatropha sap is obtained from the jatropha plant 

around the Syiah Kuala University campus, Banda 

Aceh. The sap is taken by breaking the jatropha plant's 

leaves, then collected using a small, sterile tube with a 

rubber cover. Jatropha's sap cream is made on an oil-in-

water basis using the ingredients of stearic acid, Cera 

alba, Vaseline album, Triethanolamine (TEA), 

Propylene glycol, Aquadest and Nipagin. 

Jatropha's sap cream was prepared at Laboratory of 

Basic Pharmacy, Faculty of Mathematics and Natural 

Sciences. Maintenance of mice and skin tissue 

sampling was carried out in animal cages. The process 

of dehydration, embedding and sectioning of tissues 

was prepared in the Histology Laboratory. Masson 

Trichrome staining was performed at Integrated 

Research Laboratory of Faculty of Veterinary 

Medicine, Universitas Syiah Kuala, Banda Aceh.  

This study used nine male mice (Mus musculus) 

aged 2-3 months which were placed in individual cages 

and then adapted for one week. The mice were allotted 

in three treatment groups, with three mice per group. 

The back area of the mice was slashed ± 4 cm and 

anesthetized with local anesthetic (Emla®). The 2 cm 

incision wound was then made on the back of mice 

prior to treatment. The mice in treatment I was applied 

with cream base as a control (P1),  while the mice in 

treatment II and III were applied 10% jatropha's sap 

cream (P2) and sulfadiazine (P3), respectively. Each 

sample group was treated twice a day in the morning 

(08.00 WIB) and evening (18.00 WIB). 

Skin tissue sampling was carried out after 7 days, 

the mice were euthanized with ether solution. The 

injured skin was sectioned, then fixed with 10% NBF 

solution for 24 hours [10]. Dehydration was performed 

using graded alcohol (70%, 80%, 90%, and 95%) and 

absolute alcohol (I, II) for 2 hours, respectively. The 

sample were cleared in xylol, infiltrated in paraffin, 

embedded in paraffin block, sectioned using microtome 

at 5µm thickness, placed in the object glass, and left to 

stand for 24 hours. The tissues were then stained using 

Masson Trichrome staining procedure with Goldner's 

modification. After the completion of staining 

procedure, the samples were dehydrated with absolute 

alcohol I, II, and III and xylol III for 3 minutes, 

followed by clearing and mounting. 

The level of collagen density in wound area 

calculated using the scoring method according Rizka et 

al. [11] as follows: score 0; no collagen fibers found in 

the wound area, score 1; density of collagen fibers was 

less than 10% per field of view (low), score 2; density 

of collagen fibers was 10 to 50% per field of view 

(moderate), score 3; density of collagen fibers was 50 

to 90% per field of view (high), and score 4:density of 

collagen fibers was 90 to 100% per field of view  (very 

high). 

Total angiogenesis was scored based on 

Napanggala et al. [8]: score 1= no new blood 

vessels/visual field; score 2= 1-2 new blood 

vessels/visual field; score 3= more than 2 new blood 

vessels / field of view). The scoring for fibroblasts 

formation followed Febram [10]: score 0= dead 

animals; score 1= fibroblasts few, sparse or not 

compact and unevenly distributed; score 2 = fibroblasts 

are few but have gathered in several places; score 3= 

fibroblasts are compact and solid; score 4= fibroblasts 

solid and compact and the wound is completely closed. 

The observed collagen, fibroblast, and angiogenesis 

scoring were analyzed using analysis of variance 

(ANOVA) continued Duncan's multiple range test. 

3. RESULTS AND DISCUSSION 

3.1. Collagen Density 

Collagen density on day 7 was observed 

histopathologically using Masson Trichrome staining 
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(green) which is known as special collagen stain. The 

control group (P1) showed that the wound was still 

wide, and the collagen was not evenly distributed 

around the wound. The group giving 10% Jatropha's 

sap cream (P2) showed that the wound was small and 

the collagen was very tight and evenly distributed in 

the area around the wound. Meanwhile, the 

sulfadiazine (P3) group showed wide wounds but 

smaller than the P1 group and the collagen was evenly 

distributed and not dense (Figure 1).  

Statistical analysis using ANOVA showed that the 

collagen density in P2 and P3 groups were 

significantly higher (P <0.01) than P1 group (Table 1). 

 

 

 

 

 

 

Figure 1 Collagen density photomicrographs (arrow) 

of wound healing in mice on day 7 (Masson Trichrome, 

400x).  

P1= cream base group 

P2=10% jatropha's sap cream group 

P2= sulfadiazine group (P3) (400x). 

 

Table 1. Mean collagen scoring on the 7th day after 

treatment  

Treatment groups Mean of collagen scoring 

P1 1.58 ± 0.00ᵃ 

P2 2.04 ± 0.14ᵇ 

P3 1.95 ± 0.14ᵇ 
a,b Different superscript in the same column indicate a 

very significant difference (P <0.01) 

 

The content of Jatropha's sap that plays a role in 

collagen formation is saponins, which play a role in 

stimulating collagen growth in the healing process 

according to [9]. Collagen comes from the proliferation 

of fibroblasts, then the granulation tissue will 

progressively collect connective tissue (new tissue 

formation). The saponin content in Jatropha's sap is 

able to help accelerate the wound healing process [8]. 

The flavonoids and saponins contained in the 

Jatropha's sap stimulate the formation of new 

epithelial cells and support the epithelialization process 

so that reduction in wound size has a positive 

correlation with the re-epithelialization process. The 

faster the re-epithelialization process, the smaller the 

wound size will be, thus shortening the wound healing 

process [3]. 

3.2. Formation of Fibroblasts 

Histopathologically, fibroblast formation was 

observed in differences image form. Fibroblasts were 

denser in P1 compared to P2 and P3. The fibroblast in 

P2 was not too dense because it has been replaced by 

collagen, while in P3, the amount of fibroblasts and 

collagen almost the same (Figure 2). 

Based on the results of statistical tests using 

ANOVA in the cream-based group (P1), 10% 

Jatropha's sap cream (P2) and sulfadiazine (P3), there 

was no significant difference (P> 0.05) to the formation 

of fibroblasts (Table 2). 

 

 

 

 

 

 

Figure 2 Fibroblasts formation photomicrographs 

(arrow) of wound healing in mice on day 7 (Masson 

Trichrome, 400x).  

P1= cream base group 

P2=10% jatropha's sap cream group 

P2= sulfadiazine group (P3) (400x). 

 

Table 2. Mean of fibroblast scoring on the 7th day 

after treatment  

Treatment group 
Mean of fibroblasts 
scoring 

P1 2.04 ± 0.14ᵃ 

P2 1.56 ± 0.32ᵃ 

P3 1.95 ± 0.14ᵃ 
a,b Different superscript in the same column indicate a 

significant difference (P <0.05) 

 

The activity of flavonoids in the wound healing 

process could be observed in increasing the number of 

fibroblasts [12]. Saponins in Jatropha's sap work to 

stimulate the formation of new cells or called growth 

factors. This causes the multiplication and growth of 

vascular endothelial cells, vascular smooth muscle cells 

and fibroblasts, resulting in cellular growth which 

ultimately repairs damaged blood vessel walls [9]. 

3.3. Angiogenesis 

Angiogenesis (formation of new blood vessels) in 

the healing of mice skin incisions observed in P1, P2, 

and P3 is showed in Figure 3. 

Based on the ANOVA test, the cream-based group 

(P1), 10% Jatropha cream (P2) and sulfadiazine (P3) 

had a significant effect on angiogenesis (P <0.05). 

Duncan test showed that the 10% Jatropha's sap cream 

(P3) group showed significant differences (P <0.05) 

compared to the cream-based group (P1) and the 

sulfadiazine group (P2) on angiogenesis (formation of 

new blood vessels) (Table 3). 

The saponin content in Jatropha's sap plays a role 

in stimulating the growth of new cells. Angiogenesis is 

a process of forming neovascularization in wounds. 

P1 P2 P3 

P1 P2 P3 
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The presence of neovascular invasion in the tissue will 

provide adequate oxygen and nutrient needs for the 

healing process [9].  

Priyandari [13] reported that regarding Jatropha 

sap that is applied topically, the healing process occurs 

the fastest on the 7th day where the excision wound on 

mice applied with Jatropha's sap increases wound 

closure faster.  

 

 

 

 

 

 

Figure 3 Angiogenesis photomicrographs (arrow) of 

wound healing in mice on day 7 (Masson Trichrome, 

400x).  

P1= cream base group 

P2=10% jatropha's sap cream group 

P2= sulfadiazine group (P3) (400x). 

 

Table 3. Mean of angiogenesis scoring on the 7th day 

after treatment  

Treatment group 
Mean of angiogenesis 
scoring 

P1 1,46 ± 0,21ᵃ 

P2 1,87 ± 0,00ᵇ 

P3 1,46 ± 0,21ᵃ 

Note: Different superscript letters in the same column 

indicate significant differences (P <0.05) 

 

The Jatropha’s sap contains flavonoids that play a 

role not only inhibit the bacterial growth but also 

inhibits the formation of prostaglandins and stimulates 

blood cells to accelerate the granulation of tissues in 

the body [14]. Saponins can increase the optimal 

supply of oxygen and nutrients and increase the new 

blood vessel formation needed in wound healing 

components (angiogenesis) [7]. 

Collagen normally connects the tissue, traversing 

the wound with various mediator cells. A collagen 

matrix, capillarization and cells begin to fill the wound 

area with new collagen forming scars. This tissue 

grows from the edge of the wound to the wound bed. 

The tissue granulation is filled with new capillarization 

which gives it a luxurious and uneven color. 

Fibroblasts and macrophages will surround the wound 

[15]. Macrophages continue to treat wounds by 

stimulating fibroblasts and the process of angiogenesis. 

Tissue granulation begins to form, and the 

epithelialization process begins. Wound contraction is 

the mechanism by which the edges of the wound are 

joined as a result of the force in the wound which is 

steered by myofibroblasts that will bridge across the 

wound and pull the wound edge to close [16]. 

4. CONCLUSION 

Application of 10% jatropha cream for seven days 

is effective in increasing collagen density and 

angiogenesis that accelerate the cutaneous wound 

healing in mice. 
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