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INTRODUCTION

Aucubin (Figure 1) is an iridoid glycosides widely distributed in plants 
such as Aucuba japonica, Euphrasia officinalis, Eucommia ulmoides, and 
so on.1 Kartini et al. isolated and evaluated the activity of this compound 
from Plantago major.2 Aucubin activities have been extensively studied, 
such as for anticancer,2-3 immunomodulator,2 and for the treatment of  
mucous membrane inflammation of nasopharyngeal channels.4 In addition,  
aucubin also has wound healing activity on oral mucous and dermal  
wound,5 as well as inhibit the growth of Escherichia coli and Staphylococcus  
aureus.6 However, so far there has been no report on aucubin activity for 
diabetic wound healing.
Diabetic wound differs from wound under normal conditions. High 
blood sugar is a good medium for bacterial growth, and therefore in 
diabetic ulcer patients most likely will have an infection. In addition, 
hyperglycemic patients usually experience ischemia and this condition  
inhibits the wound healing process. Around 6.2% of Indonesian population  
(20-79 years) suffer from diabetes, 8.7% among of them undergo diabetic 
foot ulcers (DFU) and 1.3% to be amputated.7 Diabetic foot ulcer is one  

of the most common chronic complications marked by injury and  
inflammation in the area under the ankle. This wound should be treated 
immediately in order to avoid damage leading to amputation. Wound 
management usually performed for DFU are debridement, maintaining 
wound moisture, controlling inflammation and infection, and epithelial  
edge advancement. One of the most common attempts is to control  
inflammation and infection by using topical antiinflammatory and  
antibacterial.8

It is therefore necessary to perform a further research to evaluate the 
effects of aucubin on the wound healing process under hyperglycemic 
conditions. This study was conducted on hyperglycemic male Wistar rat. 
Aucubin was administered topically on the dorsal portion of the injured 
rat, then the percentage of wound closure and the closing time of the 
wound were observed.

MATERIALS AND METHODS

Materials
Chemicals used in this study were aucubin (Sigma, St. Louis, MO, USA),  
alloxan monohydrate (Sigma, St. Louis, MO, USA), normal saline  
(Otsuka, Indonesia), Ketalar® (Pfizer), Bioplacenton® (Kalbe Farma,  
Indonesia), CMC-Na, glycerine, propilene glycol, demineralised water, 
alcohol, and hair removal cream (Veet®).

Animals
Male Wistar rats (100-200 g) were used in this research. Animals were  
housed under the conditions of room temperature, 70% of relative  
humidity, and a 12-h light-dark cycle. They were supplied with standard  
diet and water ad libitum and acclimatized for two weeks before the 
experiment. All animals were carried out according to the institutional 
rules concerning animal experiments (approval No: 721-KE; Dated 15 
June 2017). 
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Figure 1: Chemical structure of aucubin.
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Preparation of aucubin gel 
The dose of aucubin used in this study refered to previous study. Shim 
et al. concluded that the effective dose of aucubin was 50 μl of 0.04% 
and 0.08% solution which were equivalent to 20 μg and 40 μg aucubin, 
respectively.9 In this recent study, aucubin was formulated into gel dosage 
form and administered in 1 FTU (Finger Tip Unit, 0.5 g of gel). One FTU 
of gel contained 20 μg and 40 μg of aucubin, respectively. Composition of 
aucubin gel is presented on Table 1. 

Induction of hyperglycemic
Animals were weighed and their fasting blood glucose levels were deter-
mined using Autocheck® (Germany) before induction. Animals showing 
very low or high glucose levels were replaced. The animals were then 
injected with a single dose of alloxan monohydrate (160 mg/kg BW) in  
normal saline by i.p. route. Control animals (non-hyperglycemic rats)  
were injected with normal saline. Fasting blood glucose level was  
measured two days later to confirm their hyperglycemic status. For blood 
glucose measurement, the blood was drawn from tail vein. Animals are 
considered hyperglycemic if their random blood glucose level reached 
≥ 200 mg/dL. 

Incision wound model 
Animals were anaesthetized with ketamine HCl (Ketalar , 100 mg/kg 
BW, i.p.). Incision wound was induced on the dorsal surface with length 
of ± 2 cm and depth of ± 5 mm using a scalpel. The entire wound was left 
open. Animals were closely observed for any infection and those which 
showed signs of infection were separated, excluded from the study and 
replaced. Animals were then divided into five groups with 5 rats per group,  
as shown on Table 2. All treatments were carried out topically once daily by  
application of 1 FTU (Finger Tip Unit, 0.5 g) of gels on the wound. Wound 
lengths were measured on days of 0, 5, 10, and 21 using digital caliper.

Statistical analysis
Wound healing was evaluated using parameters of the percentage and 
time of wound closure. The length of the wound was measured using  
digital caliper on the day 0, 5, 10, and 21. The percentage of wound  
closure was determined by using the formula: ((L1- L2) / L1) x 100, where 
L1 is the length of wound on the day 0, while L2 is the length of wound 
on the day of observation. Time of healing is the day when the wound 
closes perfectly. All data were then analyzed by one way ANOVA using 
GraphPad Prism statistical software (GraphPad Software Inc., Sandiego, 
California, Windows Version 5.01). Differences were considered statisti-
cally at P < 0.05.

RESULTS 

Effect of aucubin on the wound closure
Effect of aucubin on the wound closure of hyperglycemic rat can be seen 
on Figure 2 and Table 3. The percentage of wound closure of group P1 
and P2 on the day 5 were lower than that of group K2. However, wound 
closure of P2 was higher than K2 on the day 10. The wound closure on 

the day 21 exhibit a significant difference between group K2 with P1, P2, 
P3, and K1.

Effect of aucubin on the wound healing time
Effect of aucubin on the wound healing time of hyperglycemic rat can  
be seen on Table 4. The wound healing time of P2, group treated with  
40 

DISCUSSION

Various herbs have been studied for their wound healing activity, such 
as: Plantago major, Carica papaya, Malva sylvestris, Terminalia chebula,  
Chrysophyllum cainito, Achyranthes aspera, Azadirachta indica.10-17 
Wound healing is a complex process involving a variety of cellular and 
matrix components acting in concert to reestablish the integrity of the 
injured tissue. The complexity of the healing response can be simplified 
into four broad categories that coincide with the temporal sequence of 
normal healing: hemostasis, inflammation, cell proliferation and tissue 

Tabel 1: Composition of Aucubin Gel.

Ingredient Composition (%)

P1 P 2

Aucubin 0.04 0.08

CMC-Na 4 4

Glycerin 8 8

Propilene glycol 4 4

Demineralised water up to 100 100

Table 2: Grouping and Treatment of Animals.

Group Remarks 

P1 Diabetic experimental rats treated with 20 μg aucubin

P2 Diabetic experimental rats treated with 40 μg aucubin

P3 Normal control rats treated with 40 μg aucubin

K1 Positive control treated with bioplacenton  gel

K2 Negative control treated with gel base

Figure 2: Development of wound on hyperglycemic rats treated with aucubin 
gel from day of 0 (a), 5 (b), 10 (c), and 21 (d).

Table 3: Effect of Aucubin on Wound Closure of Hyperglycemic Rats.

Group Wound closure (%)*

Day 5 Day 10 Day 21

P1 18.45 ± 2.19c 58.08 ± 11.59 100.00 ± 0.00

P2 17.86 ± 3.02c 91.86 ± 7.88a 100.00 ± 0.00

P3 31.71 ± 3.62b 94.86 ± 11.49 100.00 ± 0.00

K1 27.28 ± 2.81 44.12 ± 8.78b 100.00 ± 0.00

K2 22.56 ± 4.04a,b,c 44.72 ± 8.79b,c 83.47 ± 7.80a,b,c

*data represent the means ± SD of 5 replications; a = p < 0.05 compared to P1; b = 
p < 0.05 compared to P2; c = p < 0.05 compared to K1.

Table 4: Effect of Aucubin on Wound Healing Time of Hyperglicemic Rats.

Group Wound healing time (day)*

P1 12.80 ± 1.30b,c

P2 10.60 ± 0.55c

P3 10.00 ± 0.70

K1 19.00 ± 1.58

K2 24.40 ± 1.14a,b,c

*data represent the means ± SD of 5 replications; a = p < 0.05 compared to  
P1; b = p < 0.05 compared to P2; c = p<0.05 compared to K1.
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tigen; TNF-α: Tumor Necrosis Factor Alpha; IL-6: Interleukin 6; NF-κB: 
Nuclear Factor kappa-light-chain-enhancer of activated B cells; RBL-
2H3: Rat Basophilic Leukemia.

SUMMARY

• Plantago major has been used empirically for wound healing.
• Aucubin, an iridoid glycosides, is widely distributed in plants in-

cluding Plantago major. 
• Topical gel containing aucubin at the dose of 20 μg and 40 μg were 

able to increase the percentage of wound closure and accelerate 
wound healing time on hyperglycemic rat.

• Aucubin can be used as a drug candidate for diabetic wound heal-
ing.
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The wound closure of hyperglycemic rats treated with aucubin (20 and 
40 μg) were lower than that of negative control on day 5. It means that 
within five days both 20 and 40 μg of aucubin could not improve the 
wound healing process. However, wound closure of animal group treated 
with aucubin (40 μg) was higher than negative control on the day 10. 
This indicated that within ten days aucubin in the dose of 40 μg could 
facilitate the wound healing process. Normal rats (group P3) were used 
to ensure that aucubin was able to treat incision wounds under non-
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that the wound closure of hyperglycemic rats (group P2) and normal 
rats (group P3) were not significantly different on the day 10. This may 
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(group P2) was significantly higher than that of group received 20 μg of 
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SJR

The SJR is a size-independent prestige indicator that ranks
journals by their 'average prestige per article'. It is based on
the idea that 'all citations are not created equal'. SJR is a
measure of scienti c in uence of journals that accounts
for both the number of citations received by a journal and
the importance or prestige of the journals where such
citations come from It measures the scienti c in uence of
the average article in a journal, it expresses how central to
the global scienti c discussion an average article of the

Total Documents

Evolution of the number of published documents. All types
of documents are considered, including citable and non
citable documents.

Year Documents
2010 83
2011 56
2012 48
2013 45

Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total
number of documents published in that journal. The chart
shows the evolution of the average number of times
documents published in a journal in the past two, three and
four years have been cited in the current year. The two
years line is equivalent to journal impact factor ™
(Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2010 0.000
Cites / Doc. (4 years) 2011 0.771
Cites / Doc. (4 years) 2012 1.173
Cites / Doc. (4 years) 2013 1.171
Cites / Doc. (4 years) 2014 1.280
Cites / Doc. (4 years) 2015 1.219
Cites / Doc. (4 years) 2016 1.050
Cites / Doc. (4 years) 2017 0.872
Cites / Doc. (4 years) 2018 0.682
Cites / Doc. (4 years) 2019 0.688

Total Cites Self-Cites

Evolution of the total number of citations and journal's self-
citations received by a journal's published documents
during the three previous years.
Journal Self-citation is de ned as the number of citation
from a journal citing article to articles published by the
same journal.

Cites Year Value
f

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document and
external citation per document (i.e. journal self-citations
removed) received by a journal's published documents
during the three previous years. External citations are
calculated by subtracting the number of self-citations from
the total number of citations received by the journal’s
documents.

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several countries.
The chart shows the ratio of a journal's documents signed
by researchers from more than one country; that is
including more than one country address.

Year International Collaboration
2010 7.23
2011 8 93

Citable documents Non-citable documents

Not every article in a journal is considered primary research
and therefore "citable", this chart shows the ratio of a
journal's articles including substantial research (research
articles, conference papers and reviews) in three year
windows vs. those documents other than research articles,
reviews and conference papers.

Documents Year Value

Cited documents Uncited documents

Ratio of a journal's items, grouped in three years windows,
that have been cited at least once vs. those not cited
during the following year.

Documents Year Value
Uncited documents 2010 0
Uncited documents 2011 49
Uncited documents 2012 58
U it d d t 2013 82

% Female Authors

Evolution of the percentage of female authors.

Year Female Percent
2010 21.09
2011 27.12
2012 30.91
2013 24.60
2014 30.84
2015 38 58

Documents cited by public policy (Overton)

Evolution of the number of documents cited by public
policy documents according to Overton database.

Documents Year Value
Overton 2010 8
Overton 2011 4
Overton 2012 4
Overton 2013 5
Overton 2014 1

Documents related to SDGs (UN)

Evolution of the number of documents related to
Sustainable Development Goals de ned by United Nations.
Available from 2018 onwards.

Documents Year Value
SDG 2018 48
SDG 2019 0
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Reenoo Jauhari 8 months ago

Respected Sir,

Is this journal is still a SCI indexed or it is discontinued from there.

Regards

reply

Ahmad Najib 4 years ago

Is this journal discontinued by scopus?

I ask this because coverage until 2018.

reply

Najib Ahmad 4 years ago

Thank you very much for your information

Ahmad Najib 4 years ago

Please let me know why coverage just till 2018. I think it have been discontinued.
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Melanie Ortiz 8 months ago

Dear Reenoo,

Thank you for contacting us.

SJR is a portal with scientometric indicators of journals indexed in Elsevier/Scopus based

on its update sent to us as of April 2023. Unfortunately, we cannot help you with your

request referring to the current index status. We suggest you consult the Scopus

database (see the current status of the journal) or the database you mentioned for further

information.

Best Regards, SCImago Team

SCImago Team

A

N

A

Melanie Ortiz 4 years ago

Dear Ahmad,

Thank you very much for your comment.

All the metadata have been provided by Scopus /Elsevier in their last update sent to

SCImago, including the Coverage’s period data. The SJR for 2019 was released on

June 2020, 11. We suggest you consult the Scopus database directly to see the

current index status as SJR is a static image of Scopus, which is changing every

day.

SCImago Team



Ainur Rohmah 5 years ago

Do people who want to be published in this journal must have a pharmaceutical education

background? Thanks.

reply

Leave a comment

Name

Email
(will not be published)

Submit

The users of Scimago Journal & Country Rank have the possibility to dialogue through comments linked to a

speci c journal. The purpose is to have a forum in which general doubts about the processes of publication in the

journal, experiences and other issues derived from the publication of papers are resolved. For topics on particular

articles, maintain the dialogue through the usual channels with your editor.

For further information, please contact Scopus support: https://

service.elsevier.com/app/answers/detail/a_id/14883/kw/scimago/supporthub/

scopus/

Best Regards, SCImago Team

Melanie Ortiz 4 years ago

Dear Ahmad,

thank you for your comment.

Our data source is Scopus, SCImago doesn’t participate in the journal’s selection.

SCImago has no authority to include or exclude SJR journals. We suggest you contact

Scopus Support regarding this matter here:

https://service.elsevier.com/app/answers/detail/a_id/14883/kw/scimago/supporthub/

scopus/

Best Regards, SCImago Team

SCImago Team

A
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