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Abstract. The objective of the present research was to find out the efficacy of Jatropha latex cream in the 

epithelialization phase of wound healing in mice skin. A total of 9 male mice aged 2-3 months old and the 

bodyweight of 25-40 g were divided into three treatment groups. Group A was given basic cream, group B 

was given Jatropha latex cream (10%), and group C was given sulfadiazine. The 2 cm incision wound was 

made in the paravertebral area. Wound therapy was carried out twice a day for 7 days. All quantitative data 

were measured using ANOVA then followed by the Duncan test. The number of angiogenesis on A, B, and 

C was 4.67±1.20; 12.78±2.52; and 11.33±2.33, while a number of fibroblasts were 179.56±12.69; 90.56±8.23; 

and 99.11±7.04, respectively. The average deposition of collagen was 1.46±0.12; 1.89±0.10; and 1.74±0.06, 

respectively. The statistical test showed that the number of angiogenesis, fibroblast, and deposition of collagen 

on group B was significantly different (P<0.05) compared to group A and showed no significant difference 

compared to group C (P>0.05). In conclusion, Jatropha latex cream (10%) able to accelerate the 

epithelialization phase of wound healing in mice skin. 
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1  Introduction  

Wounds namely damage or disruption of the integrity of 

the skin and surrounding tissue so that it is followed by a 

wound-healing reaction [1].  Wounds will cause problems 

if the treatment is not good, causing chronic wounds due 

to not achieving the process of complete wound closure 

[2].  

The wound closure process is a complex cellular 

process to restore the integrity of the structure, and 

function of damaged tissue through several phases of 

wound healing [3,4]. These phases are the inflammatory, 

proliferation, and maturation phases [5]. Epithelialization 

is the process of epithelial tissue growth covering the 

surface of the wound that occurs in the proliferation phase 

and is the main parameter of wound healing [6]. 

Jatropha curcas can be an alternative wound healing 

because in the latex there are bioactive compounds needed 

in the wound healing process. The bioactive compounds 

are alkaloids, saponins, flavonoids, and tannins [7]. 

Flavonoids, saponins, and tannins play a role in the 

process of wound healing that affects the process of 

epithelialization [8].  

Flavonoids and saponins can accelerate migration 

and proliferation of fibroblast cells into the wound area 

and increase collagen synthesis so that it can accelerate 

the process of repair of epithelial surfaces [9, 10]. Tannin 

has antibacterial and angiogenic activities so that it 

promotes tissue restoration [11].  

Previously study indicated latex of J. curcas have 

proven to accelerate the inflammatory phase [12], 

epithelial phase [13, 14], and angiogenesis activity  [15].  

This causes that the latex of J. curcas effective to be used 

for topical therapy on wound healing in mice skin. Based 

on the description above it is necessary to research the 

efficacy the latex of Jatropha cream on epithelialization 

of wound healing incision of mice skin.  

 

2  Materials and Methods 
 
2.1 Ethical approval 
 

This research received an ethical clearance approval 

certificate for animal subjects from the Animal Ethics 

Committee of Faculty of Veterinary Medicine, Syiah 

Kuala University, Banda Aceh, Indonesia (Approval No. 

004/KEPH-C/VII/2017). 
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2.2 Cream preparation 
 

Jatropha curcas latex cream and cream base are 

formulated in the method of oil base in water (o/w) using 

oil phase ingredients (stearic acid, cerae albi , and vaseline 

albi) and water phase (triethanolamine, distilled water, 

propylene glycol, and nipagin). The cream is put into a 

sterile cream bottle that is tightly closed and stored at 

room temperature. 

 

2.3 Animal subjects preparation 
 

This study used 9 male mice (Mus musculus), aged 2-3 

months with a weight of 25-40 grams, adapted for 7 days, 

provided with standard diet and given ad libitum access to 

food and water.  

 For incision wound making on mice, the backs of mice 

were shaved, cleaned with 70% alcohol. All mice were 

anesthetized with pirlocaine cream. The wound skin 

incision was performed 2.0 cm in length until 

subcutaneous on the paravertebral of each mice. The 

wound was immediately smeared with cream according to 

the treatment group.  

 A total of 9 male mice were divided into three 

treatment groups, with each treatment group consisted of 

three replications. Treatment I (negative control), incision 

wound smeared with cream base (A), treatment II 

smeared with J. curcas latex 10% (B), and treatment III 

(positive control) smeared with 1% sulfadiazine (C). The 

treatment was conducted 2 daily with an interval of 12 h 

for 7 days. 

 

2.4 Histopathological slides preparation 
 

The wounded skin was sampled after the mice were 

euthanized for conducting histopathological slides.               

Procedure making histopathological preparations refers to 

standard methods [12]. The slides were evaluated by 

staining with Hematoxylin-eosin (HE) and Masson’s 

trichrome (MT). 

 The parameters observed were collagen connective 

tissue deposition, scoring criteria according to Sabirin et 

al. [2]. The histological criteria are as follows: collagen 

deposition score: (> 25% = 1); (25-50% = 2); (51-75% = 

3) and (> 75% = 4). While the number of angiogenesis 

and the number of fibroblasts were counted as many as 

three visual fields of microscopic. Data were analyzed 

using analysis of variance (ANOVA) and continues using 

the Duncan test to find means that are significantly 

different between treatment. 

 
 

3  Results and Discussion 
  
3.1 Angiogenesis 
 

Histopathological observations of wound healing in 

mice's skin on the 7th day of treatment, on the wound, 

were found new capillaries formation or angiogenesis.  

Statistical analysis of ANOVA groups A, B, and C 

showed a very significant effect on angiogenesis 

(P<0.01). The Duncan test showed that the angiogenesis 

rates in the A and B groups were significantly different, 

group A and C were also significantly different, but 

between B and C group were not significantly different 

(P> 0.05) as shown in Table 1. 

 
Table 1. Description mean±SD and statistical analysis of 

angiogenesis in wound healing of the mice skin on day 7 

 

Treatment Group Angiogenesis 

A 

B 

C 

4,67±1,20b 

12,78±2,52a 

11,33±2,33a 

aa: Values in the same column with different letters are no 

significant difference (P> 0.05) 
ab: Values in the same column with different letters are a 

significant difference (P< 0.05) 
A: Negative control group: cream base 

B: Treatment group: 10%  J. curcas latex cream 

C: Positive control group: 1% sulfadiazine cream 
  

Control group (A) with cream base treatment was 

seen with a small amount of new capillaries formation 

which was 4.67 ± 1.20 (Figure 1a), compared with B 

group, new capillaries formation was seen as much as 

12.78 ± 2.52 (Figure 1b). The C group also saw a large 

number of new capillaries formation of 11.33 ± 2.33 

(Figure 1c). 

 

 
 
Figure 1a.  Angiogenesis photomicrograph (arrow),  wound 

healing in mice skin on the 7th day of cream base treatment (HE 
staining, 400X). 

 

The angiogenesis rate was low in the A group 

because in the cream base there were only antibacterial 

compounds, but there were no bioactive compounds that 

acted as anti-inflammatory so that the long inflammatory 

phase that caused the proliferation phase also lasted a long 

time, this resulted in low new capillaries formation. The 

high rate of angiogenesis in the B group treated by 10%  

J. curcas latex cream because in the J. curcas latex there 

were bioactive compounds that could stimulate the 

proliferation of new capillaries formation. 
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Figure 1b.  Angiogenesis photomicrograph (arrow),  wound 

healing in mice skin on the 7th day of 10%  J. curcas latex cream 

treatment (HE staining, 400X). 

  

 
 

Figure 1c. Angiogenesis photomicrograph (arrow),  wound 
healing in mice skin on the 7th day of sulfadiazine 1% treatment 

(HE staining, 400X). 

 

Previously our research noted the cream from 10% 

and 15%  J. curcas latex have angiogenesis activity in 

wound healing in mice skin [15].  Bioactive compounds 

contained in J. curcas latex are alkaloids, saponins, 

flavonoids, and tannins [7]. The saponin content in J. 

curcas latex cream plays a role in stimulating the growth 

of new cells [16]. Saponins function to stimulate the 

formation of new cells or growth factors, thereby causing 

multiplication and growth of blood vessel endothelial 

cells [17].  

The presence of new or neovascular blood vessels 

has an important role to bring the ingredients and nutrients 

needed in the healing process. Macrophages release the 

angiogenesis factor (AGF) which stimulates the formation 

of endothelial cells of blood vessels. Macrophages and 

AGF together accelerate the healing process [18]. Tannin 

also has anti-bacterial and angiogenic activity so that it 

promotes tissue restoration [11]. 

The rate of angiogenesis in C group with 1% sulfadiazine 

was not significantly different from B group because in 

sulfadiazine there was a combination of silver and 

sulfadiazine compounds [19]. Silver sulfadiazine is also 

able to stimulate cells such as macrophages to produce 

growth factors and cytokines in the process of wound 

healing such as TGF-β, EGF, IL-1, IL-4, and IL-8 so that 

along with antibacterial properties can accelerate the 

process of wound healing [20]. Besides that, silver 

sulfadiazine has a positive effect on neovascular 

proliferation [21]. However, due to its anti-infection 

properties, silver sulfadiazine does not provide moisture 

to the wound so it does not support a faster healing process 

[22]. 

 
3.2  Fibroblasts 
 

Histopathological observations of wound healing in 

mice's skin on the 7th day of treatment at the wound site 

found fibroblasts cells that spread on the surface of the 

wound tissue. ANOVA statistical analysis proved a very 

significant effect between the three treatment groups of A, 

B, and C on the number of fibroblast cells (P<0.01). The 

site number of fibroblast cells was highest in the A group, 

followed by C and B, but between B and C groups were 

not significantly different (P> 0.05) as shown in Table 2.  

 
Table 2. Description mean±SD and statistical analysis of 
fibroblasts in wound healing of the mice skin on day 7 

 
Treatment Group Fibroblasts 

A 

B 

C 

179,56±12,69a 

90,56±8,23b 

99,11±7,04b 

aa: Values in the same column with different letters are no 

significant difference (P> 0.05) 
ab: Values in the same column with different letters are a 

significant difference (P< 0.05) 
A: Negative control group: cream base 

B: Treatment group: 10%  J. curcas latex cream 

C: Positive control group: 1% sulfadiazine cream 
  

The negative control (A) group with cream base 

treatment was seen in large, tight, and evenly distributed 

fibroblasts in the wound (Figure 2a), compared B groups 

with 10% J. curcas latex cream treatment (Figure 2b) and 

c groups with sulfadiazine 1% treatment (Figure 2c).  

Fibroblasts are cells that play an important role and 

are responsible for producing protein structure products 

that will be used for tissue reconstruction. The main 

process of fibroblast growth occurs on the 7-14th day after 

injury [23]. The high number of fibroblasts in the A group 

indicates that there is still a proliferation of fibroblast cells 

to form collagen connective tissue. Whereas in B and C 

groups the number of fibroblasts has begun to decrease, 

fibroblast cells become inactive into fibrocytes after the 

formation of collagen connective tissue. Flavonoids can 

accelerate the migration and proliferation of fibroblast 

cells into the wound area and increase collagen synthesis 

for the epithelialization wound process [10]. Furthermore, 

granulation tissue will be formed, namely inflammatory 

cells, especially macrophage cells will release substances 

that will trigger angioblasts and fibroblasts [5].  
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Figure 2a. Photomicrograph of fibroblasts on wound skin on the 
7th day of cream base (A)  treatment  (HE staining, 400X). 
  

 
 
Figure 2b.  Photomicrograph of fibroblasts on wound skin on 

the 7th day of 10%  J. curcas latex cream (B) treatment  (HE 

staining, 400X). 

  

 
 
Figure 2c. Photomicrograph of fibroblasts on wound skin on the 
7th day of 1% sulfadiazine cream (C) treatment  (HE staining, 

400X). 

  

 The B and C groups statistically showed no difference 

because sulfadiazine is a sulfonamide class that has broad-

spectrum antibacterial properties which can accelerate 

wound healing [24]. Besides that silver sulfadiazine has a 

positive effect on the proliferation of fibroblasts that 

produce collagen and fibronectin [20, 25]. 

 

 

 

3.3  Deposition of collagen 
 

Histopathological observations of collagen deposition 

scoring on the 7th day of healing wounds of mice's skin 

wounds are shown in Table 3. Statistical analysis of 

ANOVA showed a very significant effect between A, B, 

and C groups on collagen connective tissue deposition (P 

<0.01). Duncan test showed the rate collagen deposition 

scoring between A and B group were significantly 

different, A and B group were also significantly different, 

but between B and C group were not significantly 

different (P> 0.05). 

  
Table 3. Description mean±SD and statistical analysis of 
collagen deposition scoring in wound healing of the mice skin 

on day 7. 

 

Treatment Group Collagen deposition 
scoring 

A 

B 
C 

1,46±0,12b 

1,89±0,10a 
1,74±0,06a 

aa: Values in the same column with different letters are no 

significant difference (P> 0.05) 
ab: Values in the same column with different letters are 

significant difference (P< 0.05) 

A: Negative control group: cream base 

B: Treatment group: 10%  J. curcas latex cream 
C: Positive control group: 1% sulfadiazine cream 

 

The negative control (A) group with cream base 

treatment showed moderate collagen density and 

unevenly distributed collagen on the surface of the wound 

tissue (Figure 3a).  The B group with 10% J. curcas latex 

cream was found collagen density was spread evenly and 

tightly across the wound surface (Figure 3b). The C group 

with 1% sulfadiazine treatment were found the density of 

collagen is moderately dense and evenly spread on the 

surface of the wound tissue (Figure 3c) 

  

 
 
Figure 3a. Photomicrograph of collagen deposition on wound 

skin on the 7th day of cream base (A)  treatment  (HE staining, 

400X). 
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Figure 3b. Photomicrograph of collagen deposition on wound 

skin on the 7th day of 10%  J. curcas latex cream (B) treatment  
(HE staining, 400X). 

 

 
  
Figure 3c. Photomicrograph of collagen deposition on wound 

skin on the 7th day of 1% sulfadiazine cream (C)  treatment  (HE 

staining, 400X). 
  

The results of this collagen deposition scoring study  

correlated positively with research  conducted   by 

Napanggala et al. [17]  the bioactive content in J. curcas 

can increase collagen deposition. The bioactive 

compound, saponin, can accelerate the process of 

angiogenesis and the formation of collagen in the wound 

healing process of the rat.  According to Takahashi et al. 

[9], saponins have antimicrobial and antioxidant effects 

that can increase collagen content to accelerate the 

process of repair or recovery of the epithelial of wound. 

Collagen is the most protein in the extracellular matrix of 

the skin and serves to fill the extracellular matrix. In the 

process of wound healing, collagen is formed since the 

3rd day and the amount will be seen to be noticeable on 

the 7th day,  and it starts to be stable and organized around 

the 14th day [2]. Shetty et al. [26] reported that the crude 

bark extract of J. curcas was very effective in accelerating 

the wound healing process and have a beneficial effect on 

various phases of wound healing such as fibroflasia, 

collagen synthesis and wound contraction.  

 

4  Conclusion 
 

Based on the results of the study it can be concluded that 

Jatropha curcas latex cream (10%) able to accelerate the 

epithelialization phase of wound healing in mice skin. 
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