
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/351613391

Effect of Hylocereus polyrhizus Extract to VEGF and TGF-β1 Level in Acute

Wound Healing of Wistar Rats

Article  in  Jordan Journal of Pharmaceutical Sciences · May 2021

CITATIONS

0
READS

23

7 authors, including:

Some of the authors of this publication are also working on these related projects:

Colorectal Cancer View project

Infection Wound View project

Takdir Tahir

Universitas Hasanuddin

34 PUBLICATIONS   26 CITATIONS   

SEE PROFILE

Syakib Bakri

Universitas Hasanuddin

74 PUBLICATIONS   83 CITATIONS   

SEE PROFILE

Saldy Yusuf

Universitas Hasanuddin

62 PUBLICATIONS   194 CITATIONS   

SEE PROFILE

Upik Anderiani Miskad

Universitas Hasanuddin

26 PUBLICATIONS   487 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Takdir Tahir on 29 May 2021.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/351613391_Effect_of_Hylocereus_polyrhizus_Extract_to_VEGF_and_TGF-b1_Level_in_Acute_Wound_Healing_of_Wistar_Rats?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/351613391_Effect_of_Hylocereus_polyrhizus_Extract_to_VEGF_and_TGF-b1_Level_in_Acute_Wound_Healing_of_Wistar_Rats?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Colorectal-Cancer-19?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Infection-Wound?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Takdir-Tahir?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Takdir-Tahir?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Universitas_Hasanuddin?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Takdir-Tahir?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Syakib-Bakri?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Syakib-Bakri?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Universitas_Hasanuddin?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Syakib-Bakri?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Saldy-Yusuf?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Saldy-Yusuf?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Universitas_Hasanuddin?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Saldy-Yusuf?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Upik-Miskad?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Upik-Miskad?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Universitas_Hasanuddin?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Upik-Miskad?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Takdir-Tahir?enrichId=rgreq-656a95f6595bda1d2246cce3aa5c1b1e-XXX&enrichSource=Y292ZXJQYWdlOzM1MTYxMzM5MTtBUzoxMDI4Nzk5MzQ0OTU5NDg4QDE2MjIyOTYyODY2MDk%3D&el=1_x_10&_esc=publicationCoverPdf


Jordan Journal of Pharmaceutical Sciences, Volume 14, No. 1, 2021 

- 75 - © 2021 DSR Publishers/The University of Jordan. All Rights Reserved. 

Received on 31/3/2020 and Accepted for Publication on 

20/10/2020. 

Effect of Hylocereus polyrhizus Extract to VEGF and TGF-β1 Level in Acute Wound 
Healing of Wistar Rats 

 
Takdir Tahir

1
*, Syakib Bakri

2
, Ilhamjaya Patellongi

3
, Makbul Aman

2
, 

 Upik A. Miskad
4
, Maryunis Yunis

5
, and Saldy Yusuf

1
 

 
 

1Master of Nursing Science Program, Faculty of Medicine, Hasanuddin University 
2Department of Internal Medicine, Hasanuddin University Teaching Hospital 

3Department of Physiology, Faculty of Medicine, Hasanuddin University 
4Department of Pathology Anatomy, Faculty of Medicine, Hasanuddin University 

5School of Nursing Moeslim University, Makassar 

*Corresponding author.E-mail: takdirtahir@unhas.ac.id 

  

ABSTRACT 

This study aims to identify the effect of Hylocereus polyrhizus on the level of VEGFs and TGF-β1 in acute 

Wistar rat wounds. Male Albino Wistar rats (n = 54) whose (250-350 g) were divided into 3 groups (negative 

control, positive control, and Hylocereus polyrhizus). The animals were wounded at right and left dorsal back 

with an 8 mm punch biopsy. Hylocereus polyrhizus 7.5% topical cream was applied on the wound surface using 

a cotton bud.  The VEGF and TGF-β1 were evaluated with ELISA on the 3rd, 7th, and 14th days. Analyzed using 

independent t-test and paired t-test (SPSS 21, Chicago Inc.). The Hylocereus polyrhizus group had higher level 

of VEGF and TGF-β1 compared to positive control (p = 0.011; r = -0.584) and (p = 0.000; r = 0.888), 

respectively, on the 14th day. It was found that there was an upward trend between the TGFβ-1 level and the 

tissue granulation's score (p: 0.051 and r: -0.466) as well as TGFβ-1 levels with epithelialization score (p: 0.001 

and r: 0.708) in the Hylocereus polyrhizus topical group. This study has shown that Hylocereus polyrhizus can 

accelerate wound healing during both the inflammation and proliferation phase. 

Keywords: Hylocereus polyrhizus, wound healing, VEGF, TGF-β1. 

 

1. INTRODUCTION 

 

There is an increase in the prevalence of acute 

wounds. The West Wound Prevalence Survey reported 

that the prevalence of acute wounds is 49%, pressure 

ulcers are 9%, abraded wounds are 17%, limb injuries are 

4%, burns are 1%, malignancy is 1% and other cuts is 

9%
(1,2)

. A study from the United Kingdom (UK) reported 

a higher prevalence of acute wounds (303 from 826 

peoples) involving various forms of a traumatic wound
(2)

. 

In Indonesia, the prevalence of acute wounds is higher 

(64.3%) versus chronic wounds in the home care 

setting
(3)

. This burden prevalence of acute wounds is an 

emerging issue that requires new treatments. 

Recently, there has been a renewed interest in 

complementary therapy. Although various approaches 

and attempts have been made in clinics to treat acute 

wounds including debridement, modern wound care 

dressings, and arterial reconstruction, these approaches 

are less effective at healing
(4)

. Meanwhile, empirical 

experience has proved that the traditional treatment in 

wound healing that is often applied includes applying a 

sap or herbs as an anti-bacterial and to prevent 

bleeding
(5,6)

. In Indonesia, putting honey on wounds 

accelerates acute wound healing
(7)

. Therefore, 
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complementary therapy may have a potential role in the 

wound healing process. 

Red dragon fruit is a common complementary therapy 

in Asia. Red dragon fruit (Hylocereus polyrhizus) 

contains a variety of active substances that can be used in 

both therapeutic approaches in cardiovascular disease and 

degenerative diseases
(8)

. It has many flavonoids, 

polyphenols, and antioxidants
(9)

. It also contains β-amyrin 

(23,3%), ϫ-sitosterol (19,3%), and octadecane (9,2%)
(10)

. 

To date, studies investigating Hylocereus polyrhizus in 

the wound care setting are rare. Thus, the purpose of this 

study was to investigate the potential of Hylocereus 

polyrhizus topical cream to accelerate the healing process 

of acute wounds in Wistar rats. 

MATERIALS AND METHODS 

Preparation of red dragon fruit extract 

Red dragon fruit was from plantations near 

Samarinda, East Kalimantan, Indonesia. It is extracted 

using methanol, and the percentage of inhibition of free 

radicals (DPPH) was tested. The anti-free radical activity 

of the red dragon fruit and vitamin C was extracted as 

much as 314.69 ppm and 3.28 ppm of IC50 respectively. 

Every gram of red dragon fruit contains high levels of 

polyphenols 1.062 GAE and 8.3 mg of flavonoid content. 

A topical cream was made with 7.5% of concentration.  

Experimental animals 

This was an experimental study using a post-test 

design with a control group design. The samples were 

healthy male albino Wistar rats (250-350 gr) from the 

animal laboratory of the Faculty of Veterinary Medicine, 

Gadjah Mada University. Samples were divided into 3 

groups consisting of 18 rats in each group. All groups 

were treated using primary topical therapy. In Group I 

(control), rubbing petroleum jelly was applied. Group II 

(established drug) used Bioplasenton®. Group III used 

Hylocereus polyrhizus as a topical therapy at 7.5% 

Hylocereus polyrhizus. Later, Fixomull® transparent film 

(BSN Medical) was applied s the secondary dressing. 

Wounds were then treated and sacrificed on the 3
rd

, 7
th
, 

and 14
th
 days. This study protocol refers to The Council 

for International Organizations of Medical Sciences 

(CIOMS) consensus, and this study was approved by the 

ethics committee of Hasanuddin University (NO. 

1684/H4.8.4.5.31/PP36-KOMETIK/2015).  

Wounded procedure 

Fur from the excision area was removed using cream 

bleach (Veet®, Reckitt Benckiser) and disinfected with 

0.5% of chlorhexidine in 70% alcohol under isoflurane 

anesthesia (0.01 μg/kg – 0.05 μg/kg)
(11)

. A circle excision 

was made in the back area until the fascia profunda with 

an 8-mm punch biopsy
(12)

. The diameter of the wound 

surface area of the excision of all groups was measured 

using a paper ruler (Figure I). 

Histological evaluation of wound healing  

Skin tissues were fixed in formalin normal buffer 

solution 10%, dehydrated in alcohol of various 

concentrations (70%, 80%, 90%, and absolute alcohol I 

and II), cleared with xylol, and disembedded in 

paraffin
(13)

. The tissue was added to liquid paraffin and 

was allowed to harden. The tissue was cut with a 

microtome to five microns. The sample was rehydrated 

and stained with hematoxylin-eosin (HE). The thickness 

of the granulation tissue (proliferation) and connective 

tissue area was measured using a micrometer video JVC 

Japan with four-fold magnification
(14)

. Evaluation of 

wound healing was assessed by scoring the 

epithelialization and the thickness of granulation 

tissue
(15)

. The epithelialization indicator used a semi-

quantitative evaluation of histological sections
(16)

, where 

score 1 = displacement cells (<50%), 2 = transfer of cells 

(≥50%), 3 = closure of the entire excision, 4 = closure of 

the entire excision score + keratinization. Meanwhile, the 

thickness of granulation tissue used a histological 

score
(17)

, where score 1 = slight, 2 = moderate, and 3 = 

thick.   

VEGF and TGF-β1 measurement 

Each group was measured with a biomarker 

consisting of VEGF and TGF-β1. The VEGF 
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measurements used the ELISA techniques with serum 

from scar tissue excisions. The VEGF measurement used 

a mouse VEGF-A enzyme-linked immunosorbent assay 

(ELISA; p/n BMS619/2/BMS619/2 TEN). The TGF-β1 

mouse ELISA TGF-Platinum kit was p/n 

MBS608/4/MBS608/4/4 TEN from Affymetrix 

eBioscience (Vienna, Austria). Examination of VEGF 

and TGF-β1 was conducted at the Education Laboratory, 

Hasanuddin University Hospital. 

 

Statistical analysis 

Data were reported as the mean and ± SD with a 

significant level were set up at p < 0.05. Spearman 

correlation proved the correlation between the levels of 

VEGF, TGF-β1, and length of treatment. Data were 

analyzed using SPSS software (version 21; SPSS Inc., 

Chicago, IL, USA). 

RESULTS AND DISCUSSION 

DPPH of Hylocereus polyrhizus 

The IC50 of anti-free radical activity and vitamin C of 

the Hylocereus polyrhizus obtained 314.69 ppm and 3.28 

ppm (Table I). The results showed that each gram of the 

red dragon fruit contains about 8.3 mg flavonoid levels 

and 10.62 mg GAE of total phenol content (Table II). 

 

Table I 

The percentage inhibition of DPPH free radical by Hylocereus polyrhizus and IC50 values. 

Replication Concentration (ppm) Absorbant % Retardation IC50 (ppm) 

Hylocereus 

polyrhizus 

100 

200 

300 

400 

500 

0.635 

0.589 

0.485 

0.382 

0.320 

28.774 

33.968 

45.553 

57.100 

64.088 

314.69 

Vitamin C 

1.0 

1.4 

1.8 

2.6 

3.4 

0.720 

0.683 

0.565 

0.511 

0.429 

17.676 

21.943 

35.352 

41.600 

50.933 

3.28 

 

Table II 

Average levels of polyphenols and flavonoids in Hylocereus polyrhizus 

Sample Repetition Absorbant Polyphenols Level (%) Mean of Polyphenols Level 

Hylocereus polyrhizus 

1 0.24 1.090 

1.062 2 0.233 1.041 

3 0.236 1.059 

Sample Repetition Absorbant Flavonoids Level (%) Mean of Flavonoids Level 

Hylocereus polyrhizus 

1 0.074 0.830  

0.830 2 0.074 0.830 

3 0.074 0.830 

 

VEGF level on wound healing The Spearman correlation test evaluated the correlation 
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between the VEGF levels based on the length of treatment. 

The VEGF levels of Hylocereus polyrhizus group 

increased between day 3 to day 7 after treatment: 

169.17±107.54; p = 0.011; r = -0.702. This declined 

between the 7
th
 and 14

th
 day (60.34±33.70), but this was 

not significant (p = 1.000; r = 0.000). In addition, VEGF 

declined from the 3
rd

 day to the 14
th
 day (46.47±31.26; p = 

0.007; r = -0.727) indicating a correlation between VEGF 

levels with the duration of treatment during the first week. 

On the contrary, VEGF levels declined in the second week 

(7
th
 to 14

th
 day) of treatment in the Bioplasenton group and 

increased after treatment (98.23±66.73; p = 0.015; r = -

0.681). Meanwhile, VEGF significantly declined between 

the 3
rd

 day (107.45±55.87) to the 14
th
 day (27.86 ± 16.49) 

(p = 0.000; r = -0.874) (Table III). 

 

Table III 

Correlation between VEGF levels based on length of Treatment 

Group 
3

rd
 Day 7

th
 Day 7 14

th
 Day Correlation 

Mean SD Mean SD Mean SD 3
rd

-7
th

 day 7
th

-14
th

 day 3
rd

-14
th

 day 

Control 107.45 55.87 80.49 55.12 27.86 16.49 -0.097 0.389 -0.874
***

 

Drug-Established 55.19 31.61 98,.23 66.73 34.55 21.41 0.438 -0.681
*** 

-0.267 

Hylocereus polyrhizus 169.17 107.54 60.34 33.70 46.47 31.26 -0.702
**

 0.000 -0.727
***

 
Correlation between VEGF levels based on length of treatment at three different groups were analyzed using Spearman correlation (*p < 0.05, **p <0.01, and ***p <0.001). 

 

The VEGF levels on day 3 were higher in the 

Hylocereus polyrhizus topical group (169.17 μg/g ± 

107.54 μg/g) as well as on day 14 (46.47 μg/g ± 31.26 

μg/g) compared to the Bioplasenton and control groups 

(27.86 μg/g ± 16.49 μg/g). VEGF stimulates 

angiogenesis, affects epidermal wound closure and repair, 

and improves granulation tissue and wound repair 

quality
(18)

. VEGF effectively accelerates wound closure 

that is stimulated by angiogenesis, epithelialization, and 

collagen deposition
(19)

.  

This study shows that in macro, wound closure is 

better in the Hylocereus polyrhizus topical group than the 

control and Bioplasenton group (Figure II adnd Figure 

III) due to the high levels of VEGF at each stage of 

wound healing. VEGF illustrates the development of 

wound healing. During the proliferation phase, VEGF 

appears approximately 3-7 days after injury in which the 

capillary growth and differentiation are highest. During 

this period, VEGF induces the early stages of 

angiogenesis including dilation, permeability, migration, 

and proliferation
(20)

. 

The mean VEGF levels were higher in the Hylocereus 

polyrhizus topical group (108.84 μg/g) on day 3-7 versus 

the Bioplasenton group (-43.03 μg/g) and the control group 

(26.96 μg/g). Moreover, on day 3-14, the mean difference 

in VEGF was higher in the Hylocereus polyrhizus topical 

group (122.70 μg/g) compared to the Bioplasenton (20.64 

μg/g) and control group (79.58 μg/g). This increase in 

VEGF can predict the occurrence of angiogenesis and 

better epithelialization process on the wound healing 

process. 

This study is consistent with research concluding that 

the application of topical VEGF increases 

epithelialization and increased matrix deposition of 

collagen and cell proliferation
(21)

. VEGF also stimulates 

wound healing through angiogenesis, proliferation, and 

epithelialization
(20)

. VEGF is produced by many types of 

cells that participate in wound healing including 

endothelial cells, fibroblasts, soft tissue cells, platelets, 

neutrophils, and macrophages VEGF
(22)

. 

VEGF levels on day 3 were higher in the Hylocereus 

polyrhizus topical group (169.17 μg/g ± 107.54 μg/g) as 
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well as on day 14 (46.47 μg/g ± 31.26 μg/g) compared to 

the Bioplasenton and control group (27.86 μg/g ± 16.49 

μg/g). High levels of VEGF are produced during normal 

wound healing. This produces a strong angiogenic 

response. VEGF protein levels tend to be low in 

individuals who have chronic wounds such as patients 

with diabetes. 

TGF-β1 levels of each group  

Levels of TGF-β1 on the 3
rd

 day after treatment were 

relatively similar across all groups (control group = 

143.11±12.80; Bioplasenton group = 143.43±17.69; 

Hylocereus polyrhizus group = 141.98±5.16). There was 

an increase (p = 0.003; r = 0.775) of TGF-β1 levels on the 

7
th
 day after treatment (control group = 167.57±23.37; 

Bioplasenton group = 148.62±5.93; Hylocereus 

polyrhizus group = 149.59±3.98). While on the day 14
th

 

after the treatment, the TGF-β1 level was lower in the 

control group (153.80±6.55; p = 0.158; r = 0.435), 

whereas both Hylocereus polyrhizus and Bioplasenton 

group continued to increase, and the trend was nearly 

identical (178.59±36.62 and 157.53± 11.46 μg/g).  

The Spearman correlation test from the control group 

showed that there was no correlation of time of the 

treatment (day 3, day 14) with high levels of TGF-β1 (p = 

0.158, r = 0.435). The same thing also happened in the 

Bioplasenton group (p = 0.215, r = 0.386). Otherwise, the 

result in the Hylocereus polyrhizus group (p = 0.000. r = 

0.872) implies a correlation of treatment time (day 3 or day 

14) with high levels of TGF-β1. This indicated the 

tendency of TGF-β1 to increase over time during 

Hylocereus polyrhizus-enhanced wound healing (Table 

IV). 

 

Table IV 

Correlation between TGFβ-1 levels based on Length of Treatment 

Group 
3

rd
 Day 7

th
 Day 14

th
 Day Correlation 

Mean SD Mean SD Mean SD 3
rd

-7
th

 day 7
th

-14
th

 day 3
rd

-14
th

 day 

Control 143.11 12.80 167.57 23.37 153.80 6.55 0.676
**

 -0.314 0.435 

Drug-Established 143.43 17.69 148.62 5.93 157.53 11.46 0.048 0.459 0.386 

Hylocereus polyrhizus 141.98 5.16 149.59 3.98 178.59 36.62 0.755
**

 0.775
**

 0.872
***

 
Correlation between TGFβ-1 levels based on length of treatment at three different groups were analyzed using Spearman correlation (*p < 0.05, **p <0.01, and ***p <0.001). 

 

Correlation of TGF β-1, granulation score, and 

epithelialization score 

Spearman correlation testing between the TGFβ-1 

level with the tissue granulation score showed a 

correlation in the Hylocereus polyrhizus topical group 

that there is a tendency to improves tissue granulation (p: 

0.051 and r: -0.466); the control group and the 

Bioplasenton group showed no correlation between the 

TGFβ-1 level with tissue granulation’s score (p: 0.498 

and r: 0.171) and (p: 0.890 and r: 0.035), respectively. 

Another research related use of topical concentration 

red dragon fruit extract 7.5% proved better in repairing 

the granulation tissue and epithelialization tissue in the 

Wistar Non-DM group compared with the DM Wistar, so 

red dragon fruit extract potential to be used as a therapy 

in wound healing
(23)

. 

In the epithelialization score, the Spearman 

correlation testing between the TGFβ-1 level with 

epithelialization shows that there is a correlation with 

Hylocereus polyrhizus topical group (p: 0.001 and r: 

0.708), while in the control group and Bioplasenton 

group, we found no correlation between the TGFβ-1 level 

with the epithelialization score (p: 0.075 and r: 0.429; and 

p: 0.651 r: 0.127), respectively (Table V). 
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Table V 

The correlation between TGF β-1 and granulation, TGF β-1 

and epithelialization based on different groups. 

Group 
TGF β-1 and Granulation TGF β-1 and Epithelialization 

r* p r* p 

Control 0.171 0.498 0.127 0.615 

Bioplasenton 0.035 0.890 0.429 0.075 

Hylocereus polyrhizus -0.466 0.051 0.708 0.001 

 
All of data were analyzed using Spearman correlation.  

TGF-β1 level on wound healing 

The results showed that TGF-β1 undergoes variations 

in the increased value in each group, but it increases the 

TGF-β1 on day 3 (inflammatory phase). This does not 

show a significant difference. The average levels of TGF-

β1 increased in the Bioplasenton group (143.43 μg/g). 

This was slightly lower than the Hylocereus polyrhizus 

topical group (141.98 μg/g) compared to the control 

group (143.11 μg/g). On the 14
th
 day, the average levels 

of TGF-β1 decreased significantly in the control group 

(6.55 μg/g) and the Bioplasenton group (11.46 μg/g) 

versus the Hylocereus polyrhizus topical group (36.62 

μg/g). 

The presence of TGF-β in the granulation tissues is 

important for efficient wound healing because TGF-β1 

stimulates angiogenesis, fibroblast proliferation, 

differentiation of myofibroblasts, and matrix deposition. 

Moreover, TGF-β1 also plays an essential role in the 

three phases of wound healing: inflammation, 

proliferation, and maturation. Besides, hemostasis can be 

defined as a blockage of bleeding after injury, and it is 

involved in vasoconstriction, platelet collection, and 

blood coagulation
(24)

. 

The TGF-β1 increases the angiogenic properties of 

the endothelial source cells to facilitate blood supply to 

the injured area and stimulate fibroblast contraction for 

wound closure
(25)

. Hylocereus polyrhizus can increase the 

formation of fibroblast tissue. TheTGF-β1 is higher in 

Hylocereus polyrhizus than the Bioplasenton group and 

the control group. The results show that the Hylocereus 

polyrhizus topical group has a p-value = 0.000 implying 

that there is a correlation to treatment time (day 3, day 

14) with high levels of TGF-β1 (r = 0.872). 

Hylocereus polyrhizus also has a good effect on 

wound healing during the granulation phase. The results 

indicate that the granulation score of the Hylocereus 

polyrhizus topical group categories of thickness was 50% 

on day 3, 33.3% on day 7, and 0% on day 14. A Kruskal-

Wallis statistical test indicated that p = 0.026 which 

means that there are differences in the granulation score 

of the Hylocereus polyrhizus topical group based on time 

(day 3, day 7, day 14). 

In the maturation phase of wound healing, Hylocereus 

polyrhizus can nicely epithelialize. The wound closure on 

day 14 in the Hylocereus polyrhizus group was 

keratinized in one of the rats. The Kruskal-Wallis 

statistical test showed p = 0.002, which means that there 

is a difference in the epithelialization score of the 

Hylocereus polyrhizus topical group as a function of time 

(day 3, day 7, day 14). 

Several studies have been conducted using similar 

active substances (polyphenolics) with the same content 

as dragon fruit in the treatment of wound healing in rats 

with induced allowance
(26)

. Similar observations have 
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also been done on the effect of dragon fruit extract as a 

topical cream for granulation tissue. This supports 

collagen growth because it contains hexosamine that can 

accelerate the wound healing process
(27)

. 

CONCLUSION 

Hylocereus polyrhizus topical (7.5%) increases VEGF 

levels in the inflammatory phase and increases the levels 

of TGF-β1 in the proliferative phase. The level of TGF-

β1 have a tendency improves tissue granulation and 

epithelialization. Topical Hylocereus polyrhizus 7.5% has 

the same potential as Bioplasenton during wound healing. 

.  
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عهً مستىي انعامم انىمىٌ نبطاوت  (Hylocerus polyrhizusمستخهصاث فاكهت انتىُه انحمراء )تأثُراث 

 وَستار ( فٍ علاج انجروح انحادة نجرران TGF-β1) 1( وتحىَم انعامم انىمىٌ بُتا VEGFالأوعُت انذمىَت )

 
1
،    تكذَر طاهر*

2
  ،سُاكب بكرٌ

3
،انهامجُا باتهىوج 

2
، مكبىل أمان

4
، مسكاد .أوبُك أ

5
،مارَىوُس َىوس

1
 ، سلادٌ َىسف  

 
 تشَايح ياخسرٛش عهٕو انرًشٚض ، كهٛح انطة ، خايعح زسٍ انذٍٚ  1

 قسى انطة انثاطُٙ ، يسرشفٗ خايعح زسٍ انذٍٚ انرعهًٛٙ  2

 قسى عهى ٔظائف الأعضاء تكهٛح انطة خايعح زسٍ انذٍٚ  3

 قسى عهى انرششٚر انثاثٕنٕخٙ ، كهٛح انطة ، خايعح زسٍ انذٍٚ  4

 كهٛح انرًشٚض خايعح يسهى ، ياكاساس  5

 takdirtahir@unhas.ac.idانثشٚذ الإنكرشَٔٙ *انًؤنف انًشاسم

  

 مهخـص
عهٗ يسرٕٖ  (Hylocerus polyrhizusذأثٛشاخ يسرخهصاخ فاكٓح انرٍُٛ انسًشاء ) ذسذٚذْزِ انذساسح ذٓذف إنٗ 

( فٙ علاج اندشٔذ انسادج TGF-β1) 1( ٔذسٕٚم انعايم انًُٕ٘ تٛرا VEGFانعايم انًُٕ٘ نثطاَح الأٔعٛح انذيٕٚح )

ح يدًٕعاخ، ْٔٙ انرسكى انسهثٙ (  ذُقسى إنٗ ثلاثn  =45ٔٚسراس . ٔكاَد يادج أنثُٕٛ ندشراٌ ٔٚسراس  انزكٕس ) ندشراٌ 

 خزعح يع ٔالأٚسش الأًٍٚ انظٓش عهٗ−انردشتح ْزِ فٙ−ٔانرسكى الإٚداتٙ ٔ فاكٓح انرٍُٛ انسًشاء. أصٛثد ْزا اندشراٌ

. قطٍ قطعح تاسرخذاو اندشذ سطر عهٗ تانًائح 5.4 تقذس انسًشاء انرٍُٛ فاكٓح يسرخهصاخ كشٚى ٔضع ٔثى. نكًح يهى 8

( فٙ انٕٛو انثانث ٔانساتع ٔانشاتع عشش يٍ أخم ذقٛٛى ELISAانًشذثطح تالإَزٚى ) انًُاعٛح انًقاٚساخ انثازث ٔاسرخذو

انًسرقم  t . ذى ذسهٛم ْزِ انردشتح تاسرخذاو اخرثاس1ذسٕٚم انعايم انًُٕ٘ تٛرا  انعايم انًُٕ٘ نثطاَح الأٔعٛح انذيٕٚح ٔ

يسرخهصاخ فاكٓح انرٍُٛ انسًشاء أعهٗ انًسرٕٚاخ  نًدًٕعح. ٔكاٌ (.SPSS 21, Chicago Inc)انًزدٔج  t ٔاخرثاس

 p = 0.011; r)تًقاسَح تانرسكى الإٚداتٙ تقذس  1يٍ انعايم انًُٕ٘ نثطاَح الأٔعٛح انذيٕٚح ٔذسٕٚم انعايم انًُٕ٘ تٛرا 

= -0.584)  ٔ(p = 0.000; r = 0.888)  ٍٛيسرٕٖ ذسٕٚم عهٗ انرٕانٙ فٙ انٕٛو انشاتع عشش. نقذ ٔخذَا اسذثاطًا ت

( تالإضافح إنٗ يسرٕٚاخ ذسٕٚم انعايم 0.466-) p (0.051ٔ )rٔدسخح ذسثٛة الأَسدح تقذس  1انعايم انًُٕ٘ تٛرا 

( فٙ انًدًٕعح انًٕضعٛح نفاكٓح انرٍُٛ 0.708) p (0.001ٔ )rيع دسخح الاَذيال انظٓاس٘ تقذس  1انًُٕ٘ تٛرا 

فاكٓح انرٍُٛ انسًشاء ًٚكٍ أٌ ٚؤد٘ إنٗ سشعح علاج اندشٔذ أثُاء  انسًشاء. ٔاسرُرح ْزا انثسث إنٗ أٌ يسرخهصاخ

 .يشزهح الانرٓاب ٔالاَرشاس

(، ذسٕٚم VEGF، انعايم انًُٕ٘ نثطاَح الأٔعٛح انذيٕٚح ) (Hylocerus polyrhizusفاكٓح انرٍُٛ انسًشاء ) انكهماث انذانت:

 .( ، علاج اندشٔذTGF-β1) 1انعايم انًُٕ٘ تٛرا 
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