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Abstract

Clinicians and wound care nurses in Indonesia usually use Nigella sativa oil (NSO) gel and aloe vera (AV) gel to treat diabetic ulcers.
However, there are no studies directly comparing the effects of NSO and AV gels on wound healing, so it is unknown which of
these 2 plants is better at promoting wound healing in diabetic ulcers. If the comparative efficacy between these 2 gels was known,
it would be important evidence favoring the clinical use of one or the other product in Indonesia. The aim of this study was to
investigate and compare the effectiveness of NSO and AV gels on wound healing in a rat model of diabetic ulcers. This
experimental study involved 3 groups: NSO gel, AV gel, and controls. Our study showed that from day 5 onward, necrotic tissue
and inflammation decreased in the AV gel group compared with the other groups. The wound areas on days 6 (P = .020) and
7 (P =.021) were significantly smaller in the AV gel group than in the NSO gel group. Reepithelialization was also better in the AV
gel group than in the other groups. This is the first study to compare the effects of AV and NSO gels on wound healing in diabetic
ulcers. Our study indicates that the AV gel is better than the NSO gel. Therefore, it is recommended that clinicians and wound
care nurses use AV gel instead of NSO gel for the topical treatment of diabetic ulcers.
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The number of persons suffering from diabetes mellitus was
approximately 171 million in the year 2000 and 1s increasing
worldwide. Itis predicted that there will be 592 million patients
with diabetes mellitus by 2035.' Diabetes mellitus causes many
complications. One of the most devastating is theg#@betic foot
ulcer. Previous studies have shown that 9.1 to 26.1 million
patients with diabetes mellitus develop foot ulcers.” The mor-
tality risk for patients with diabetic foot ulcers is 2 times higher
than for those without foot ulcers, and 20% of foot ulcers will
lead to foot amputaticm,2

Clinicians and wound care nurses in developed countries
usually use advanced therapies, such as negative pressure ther-
apy, hyperbaric oxygen, and growth factors, to accelerate
wound healing in diabetic ulcers.>> However, such therapies
are not available in developing countries. Therefore, nurses and
clinicians in developing countries, like Indonesia, use botanical
extracts and other natural products to treat diabetic ulcers.
These botanical extracts and natural products offer low-cost,
simple, and realistic therapeutic options when there are no
other alternatives.®

The botanical products that are usually used to treat diabetic
ulcers in Indonesia are Nigella sativa o1l (NSO) and aloe vera
(AV) gels. NSO has been credited with a range of health
benefits and is widely used to treat many conditions, such as
fever, dyspepsia, jaundice, paralysis, and skin diseases.”
Previous studies have shown that NSO has many active
ingredients that can promote wound healing, such as
anti-inflammatory, antioxidant, antiparasitic, antibacterial, and
antifungal components, among others 17 Regarding its effects
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on wound healing, studies by Al-Douri and Al-Kazaz'' and
Yaman et al'? showed that NSO could promote the healing
of oral ulcers and burn wounds. Our previous study also
showed that NSO gel reduced inflammation and improved ree-
pithelialization and granulation tissue formation in diabetic
rats. "

In a previous study, we compared the effects of various
concentrations of NSO gels on wound healing in a rat model
of diabetic ulcers. We found that 10% NSO could reduce
inflammation in diabetic ulcers. The reduction of inflammation
may be linked to the presence of thymoquinone, which is the
active component of NSO. Previous study showed that thymo-
quinone can reduce inflammation.”

Aloe vera has also been studied for a decade because its
components have many beneficial effects on the body.'*!7
Previous studies have shown that AV gel can also accelerate
the healing of burn wounds.'® Another study revealed that AV
improved wound healing in diabetic rats."

Based on the above ies, NSO and AV gels appear to be
promising candidates for the treatment of diabetic ulcers.
However, it is still unknown which of these 2 botanical plants
is better at promoting wound healing in diabetic ulcers. There
are no published studies comparing their efficacy, and clin-
icians and wound care nurses in Indonesia cannot make
evidence-based decisions regarding which is more suitable
in clinical settings. Therefore, the purpose of this study was
to compare the efficacy of NSO and AV gels on wound heal-
ing in diabetic ulcers.

Methods
Gel Preparation

All the herbal components used in this study were purchased from
a local research center, supervised by Jenderal Soedirman Univer-
sity. The NSO gel was manaclured as described in a previous
study.'® We used 10% NSO based on the results of this previous
study, which showed that this NSO concentration accelerated
wound healing when compared with higher concentrations.'?
Briefly, Carbopol was dispersed and hydrated in hot water by
continuous stirring. NSO, methyl paraben, propyl paraben, and
propylene glycol were then added to the Carbopol solution. Water
was then added to the mixture, followed by triethanolamine, until
it formed a clear gel.

The AV gel was prepared as described in a previous study.”’
Briefly, the leaf surfaces were cleaned with ethanol to remove
traces of dirt and soil. The base, tapering point, and margins were
carefully removed to facilitate the slicing of the aloe vera leaves.
The transparent mucilage was carefully removed and processed
with a kitchen blender. The liquid obtained was filtered by using
a strainer.”’ One hundred microliters of gel were applied to the
wounds using a micropipette.

Chemicals

The materials needed to make the NSO gel, such as Carbopol 940,
propylene glycol, methyl paraben, propyl paraben, and triethanola-
mine, were purchased from Bratachem (Indonesia). Alloxan

17
monohydrate and ketamine hydrochloride was purchased from Sigma
Aldrich Co (St Louis, MO, USA).

Animals

Twelve male Wistar rats aged 12 to 14 weeks (body weights between
170 and 200 g) were used in this study. The rats were purchased from
the Department of Pharmacy, Gadq Mada University, Indonesia.
The rats were handled according to the Guide for the Use of Labora-
tory Animals of the National Institutes of Health. The experimental
protocols in this study were approved by the Ethical Committee for
Animal Study, Faculty of Medicine, University of Jenderal Soedir-
man, Indonesia (No. 1207/KEPK/III2017).

Induction of Diabetes

The animals were acclimated for 1 week before diabetes induction.
Diabetes was induced by injecting alloxan monohydrate intraperito-
neally (90 mg/kg body weight). Before the injection, the rats were
fasted overnight. To monitor blood glucose levels, blood was collected
from the tail vein. Rats with blood glucose levels of 250 mg/dL or
higher were considered diabetic.

Wounding Procedure and Assessment of the Wound

Animal hair was removed | day before the wounding procedure. Rats
were anesthetized by an intraperitoneal injection of ketamine hydro-
chloride (40 mg/kg body weight). Then, a wound of 1 ¢m in diameter
was made on the dorsum of the rats. The wounding procedure fol-
lowed the method described in our previous study.”' The rats in this
study were divided into 3 groups: AV gel (4 rats), NSO gel (4 rats),
and control groups (4 rats). In the AV and NSO gel groups, 100 pL of
the comresponding gel was applied to the wounds. Then, the wound
was covered with a transparent film dressing. The control group was
subjected to the same procedure, except that no gel was applied.
Wound areas were measured by using the Imagel software developed
by the National Institfgf for Health.” Relative wound areas were
calculated as follows: (area on day n — area on day 0) / (area on day
0). Wounds were also macroscopically assessed for closure (wound
size, color of wound bed, presence of exudate, and necrotic
tissue). >

Histological Procedure

The samples were harvested on day 7. Tissues were fixe 10%
formalin, processed, and embedded into paraffin. Tissues were cut
into 5-mm-thick sections and f&@n stained with hematoxylin and
eosin. To compare the wounds between the experimental and con-
trol groups, all tissue samples were assessed microscopically. Tis-
sue examination was performed according to a previously
described method >

@aﬁs tical Analysis

Statistical analysis was performed using the SPSS sofiware, version 20
for Windows (IBM Corp, Armonk, NY). Wound size and histological
results ﬁ analyzed by means of the Kruskal-Wallis test, followed
by the Mann-Whitney U test. A P value <.05 was considered
significant.
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Figure 1. Macroscopic findings in wounds treated with aloe vera (AV) gel (upper row of images) or Nigella sativa oil (NSQ) gel (middle row), and

in control wounds (lower row) (bar = | cm).

Result
Macroscopic Findings

The macroscopic findings are presented in Figure 1. Our results
showed that the appearance of the wounds in the 3 groups was
similar on day 0. On day 1, the wounds in the AV gel, NSO gel,
and control groups appeared smaller than on day 0. However,
the wounds in the NSO gel and control groups turned a whitish
color when compared with the AV gel group. The wounds in
the AV gel group also started to fill with granulation tissue. On
day 1, the exudate in the AV gel and NSO gel groups had a
reddish color; however, in the control group, the exudate was
more yellowish. From days 3 to 5, the wounds in the AV gel
group were still covered with granulation tissue, and there was
no necrotic tissue. Conversely, there was necrotic tissue in the
NSO gel and control groups. In addition, the exudate in the
NSO gel and control groups was more purulent than in the AV
gel group. By day 7, the wounds in the AV gel and NSO groups
were almost healed; however, the wounds in the AV gel group
had a smaller size when compared with the NSO gel and con-
trol groups.

Wound Size

The wound size comparison between the AV gel, NSO gel, and
control gro@ris shown in Table 1 and Figure 2. The figure
shows that there were no significant wound size diff@nces
between the 3 groups from days 1 to 5. However, the wound
areas in the AV gel group were significantly smaller than in the
NSO gel and control groups on days 6 (P = .020, AV vs NSO
group; P = .021, AV vs control group) and 7 (P = .021, AV vs

Table 1. The gﬂo of Wound Area to Initial Area on Day 0.

Days Aloe Vera Nigella sativa Qil Control
1] | 1 |
| 0.85 + 0078 083 + 0.083 0.80 + 025
2 0.80 + 022 0.75 + 0.08 0.68 + 0.17
3 0.76 + 023 069 + 0.10 0.69 + 026
4 0.60 + 0.182 059 + 0.13 0.63 + 030
5 0.55 + 0.I5 059 + 0.13 0.58 + 0.13
6 0.39 + 0.13 0.56 + 0.08 0.56 + 008
7 0.24 + 0.194 0.58 + 0.07 0.53 + 006
12
NSO #=AV  +Control
1
08
0.6
0.4
0.2
o
Day 0 1 2 3 4 5 6 )

Figure 2. Comparison of wound sizes in diabetic rats treated with
aloe vera (AV) gel or Nigella sativa oil (NSQO) gel, and in control animals
(*P < .05, AV vs NSO group; fP < .05, AV vs control group).
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NSO Gel

Control

Figure 3. Hematoxylin and eosin staining of wound tissue samples from the aloe vera (AV) gel, Nigella sativa oil (NSO) gel, and control groups

(magnification 200:x).

Table 2. Score of Inflammation for Each Rat.

Rats Aloe Vera Nigella sativa Qil Control
I I 2 3
2 2 3 4
3 2 3 4
4 2 3 4

Table 3. Relative Abundance of Inflammatory Polymorphonuclear
Neutrophil Cells and Fibroblasts.”

Group Polymorphonuclear Neutrophils  Fibroblasts
Aloe vera gel 2+ 3
Nigella sativa oil gel 3* 2
Control 4 2

2
*Values indicate the median score. !:ing scale: 0 = absent, | = occasional, 2 =
moderate, 3 = abundant, 4 = very abundant.
#P < .05 (aloe gel/Nigella sativa oil gel vs control). ip< .05 (aloe gel vs Nigella
sativa oil gel).

NSO group; P = .021, AV vs control group). There were no
significant differences on days 6 and 7 between the NSO and
control groups.

Histological Findings

The histological findings are shown in Figure 3. There was less
intense inflammation in the AV gel group than in the NSO gel
and control groups. Fibroblast infiltration was more abundant
in the AV gel group than in the NSO gel and control groups.
Reepithelialization was also more complete in the AV gel
group than in the NSO gel and control groups. The inflamma-
tion intensity in each rat is shown in Table 2, while the differ-
ences in inflammation intensity and fibroblast infiltration are
shown in Table 3. The number of polymorphonuclear neutro-
phils in the microscopic fields of wound samples from the AV
gel group were significantly less than in the NSO gel and
control groups (P = .015, AV vs control group; P = .04, AV

vs NSO gel group). The number of polnorphonuclear neutro-
phils in the NSO gel group were also significantly less than in
the control group (P = .04). relative abundance of fibro-
blast infiltration in the AV gel group was significantly higher
than in the NSO gel and control groups (P = 02F) AV vs
control group; P = .032, AV vs NSO gel group). However,
there were no significant differences between the NSO gel and
control groups (P = .68).

Discussion

This is the first study to compare the effects of AV and NSO
gels on the promotion of wound healing in diabetic ulcers. We
compared AV and NSO because they are commonly used in the
rural areas of Indonesia to treat persons with diabetic ulcers.
NSO has been reported to contain active components that can
promote wound healing and that have anti-inflammatory, anti-
parasitic, and antimicrobial properties.’?” A previous study by
the authors also showed that NSO gel reduced inflammation
and improved reepithelialization and granulation tissue forma-
tion in the wounds of diabetic rats."* Similarly, previous studies
also reported that AV has active components that can promote
wound healing and which have anti-inflammatory, antibacter-
ial, and antifungal properties.'®!?

Based on the macroscopic assessment, we found that
wounds healed better in diabetic rats when treated with AV gel
than with NSO gel. Moreover, the wound areas were also
smaller after treatment with AV gel than with NSO gel. Con-
sistent with the macroscopic findings, the microscopic exam-
ination demonstrated that wounds treated with AV showed a
greater reduction in inflammatory intensity than wounds
treated with NSO. In addition, fibroblast infiltration was also
more abundant in the AV group than in the NSO group. The
ability of AV to reduce inflammation may be due to the pres-
ence of anthraquinone. A previous study revealed that the
mechanism underlying the r@#lction of inflammation by AV
is linked to the inhibition of the cyclooxygenase pathway and
reduced production of prostaglandin E2 from arachidonic
acid.”® The higher abundance of fibroblasts seen in AV group
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ples than in NSO group samples might explain why more
granulation tissue was seen in the AV group than in the NSO
group. In this regard, a previous study showed that AV could
increase the levels of collagen in granulation tissue and
improve ground substance (glycosaminoglycans and proteo-
glycans) formation in the wound area.*®

In our previous study, we compared NSO with the standard
treatment. In that study, we found that NSO could reduce
inflammation and improve the reepithelialization of diabetic
ulcers.” In this study, we found significantly improved ree-
pithelializa@@n of wounds treated with AV when compared
with NSO. Based on the results of this study, the recommen-
dation is to use AV gel over NSO gel for the treatment of
diabetic ulcers. A future study with human subjects is needed
to confirm our findings.

Conclusion

This is the first study to compare the efficacy of AV and NSO
gels in the promotion of wound healing in diabetic ulcers. Our
results showed that wounds treated with AV gel were signifi-
cantly smaller than those treated with NSO gel. Our results also
showed that inflammation was more attenuated after treating
with AV gel than with NSO gel, and fibroblast infiltration was
more abundant after applying AV gel than NSO gel. Finally,
wound reepithelialization was also better with the AV gel than
with the NSO gel.

Acknowledgments

The author would like to thank Wawan Setiawan and Genti Larasati
for assistance during the animal experiments.

Author Contributions

YS carried out the animal study, participated in the histological and
statistical analysis, and drafted the manuscript. IP participated in the
animal study. DWK participated in the manufacture of the N§ 1.
ES participated in the histological analys$$and the design of the study.
All authors read and approved the final manuscript.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The authors disclosed receipt of the following financial support for the

research, authorship, and/or publication of this article: This study was
ded by “Penelitian Dasar Unggulan Perguruan Tinggi” grant from

ministry of research, technology and higher education, Indonesia.

ORCID iD
Yunita Sari, MHS, PhD @ hitp://orcid.org/0000-0003-1047-4771

Ethical Approval

1
The experimental animals were handled following the Guide for the
Use and thefffare of Laboratory Animals of the National Institutes of
Health. The experimental protocols in this study were approved by the

Institutional Animal Ethical Commuttee, Faculty of Medicine, Univer-
sity of Jenderal Soedirman, Indonesia (No. 1207/KEPK/III/2017).

References

1. Wild 5, Roglic G, Green A, Sicree R, King H. Global prevalence
of diabetes: estimates for the year 2000 and projections for 2030.
Diabetes Care. 2004:27:1047-1053.

2. Armstrong DG, Boulton AIM, Bus SA. Diabetic foot ulcers and
their recurrence. N Engl J Med. 2017:376:2367-2375.

3. Boulton AJ. The diabetic foot: grand overview, epidemiology and
pathogenesis. Diabetes Metab Res Rev. 2008;24(suppl 1):53-56.

4. Kaya A, Aydin F, Altay T, Karapinar L, Ozturk H, Karakuzu C.
Can major amputation rates be decreased in diabetic foot ulcers
with hyperbaric oxygen therapy? Int Orthop. 2009;33:441-446.

5. Nain PS, Uppal SK, Garg R, Bajaj K, Garg S. Role of negative
pressure wound therapy in healing of diabetic foot ulcers. J Surg
Tech Case Rep. 2011;3:17-22.

6. Marti-Carvajal AJ, Gluud C, Nicola S, et al. Growth factors for
treating diabetic foot ulcers. Cochrane Database Syst Rev. 2015;
(10):CDO08548.

7. Paarakh PM. Nigella sativa Linn: a comprehensive review. Indian
J Nat Prod Res. 2010;1:409-429.

8. Al-Ghamdi MS. The anti-inflammatory, analgesic, and antipyre-
tic activity of Nigella sativa. J Ethnopharmacol. 2001:76:45-48.

9. Hamdi NM, Tara RA. Effect of Nigella sativa oil and thymoqui-
none on oxidative stress and neuropathy in streptozocin-induced
diabetic rats. Pharmacology. 2009;84:127-134.

10. Haesler E, Watts R, Rice J, Carville K. Local resource botanicals
used in wound care. Wound Pract Res. 2016:24:84-90.

11. Al-Douri AS, Al-Kazaz S. The effect of Nigella sativa oil (black
seed) on the healing of chemically induced oral ulcer in rabbit
(experimental study). Al-Rafidain Dent J. 2010;10:151-157.

12. Yaman I, Durmus AS, Cerbasi S, Yaman M. Effects of Nigella
sativa and silver sulfadiazine on burn wound healing in rats.
Veterinarni Medicina. 2010;55:619-624.

13. Sari Y, Kurniawan DW, Saryono, Arington 1G, Toshi N. Nigella
sativa gel improves granulation and reepithelialization tissue of
diabetic rats. Paper presented at: International Conference on
Sustainable Rural Development; August 23-24, 2013;:
Purwokerto, Indonesia. https://www.academia.edu/34066538/
ICSRD_Proceeding_2013-_Sustainable_Rural_Development_
Towards_a_Better_World. Accessed December 10, 2017.

14. Sato Y, Ohta S. Studies on chemical protectors against radiation
XXXI: protective effects of Aloe arborescens on skin injury
induced by X-irradiation. Yakugalu Zasshi. 1990;110:876-884.

15. Habeeb F, Stables G, Bradbury F, et al. The inner gel component
of aloe vera suppresses bacterial-induced pro-inflammatory cyto-
kines from human immune cells. Methods. 2007;42:388-393.

16. RoJY, Lee B, Kim JY, et al. Inhibitory mechanism of aloe single
component (Alprogen) on mediator release in guinea pig lung
mast cells activated with specific antigen-antibody reactions.
J Pharmacol Exp Ther. 2000;292:114-121.

17. Roberts DB, Travis EL. Acemannan-containing wound dressing
gel reduces radiation-induced skin reactions in C3H mice. Int J
Radiat Oncol Biol Phys. 1995:32:1047-1052.




Journal of Evidence-Based Integrative Medicine

20.

21

22.

23.

. Akhoondinasab MR, Akhoondinasab M, Saberi M. Comparison

of healing effect of aloe vera extract and silver sulfadiazine in
burn injuries in experimental rat model. World.J Plast Surg. 2014;
3:29-34.

. Daburkar M, Lohar V, Rathore AS, Bhutada P, Tangadpaliwar S.

An in vivo and in vitro investigation of the effect of aloe vera gel
ethanolic extract using animal model with diabetic foot ulcer. .J
Pharm Bioallied Sci. 2014;6:205-212.

Tarameshloo M, Norouzian M, Zarein-Dolab S, Dadpay M, Gazor
R. A comparative study of the effects of topical application of
aloe vera, thyroid hormone and silver sulfadiazine on skin wounds
in Wistar rats. Lab Anim Res. 2012;28:17-21.

Sari Y, Pumawan I, Hartono H. Modification of breast pump as a
negative pressure wound therapy for accelerating wound healing
of diabetic ulcer. Jurnal Ners. 2014;10(1). doi:10.20473/jn.
VI10I12015.104-111.

Rasband WS. Imagel: image processing and analysis in Java.
https://imagej.nih.gov/ij/. Accessed June 15, 2017.

Ueda K, Akase T, Nakagami G, et al. A possible animal model for
critical colonisation. J Wound Care. 2010;19:295-300.

24.

25,

26.

27.

28.

29,

Sari Y, Nagase T, Minematsu T, et al. Hypoxia 1s involved in
deep tissue injury formation in a rat model. Wounds. 2010;22:
44-51.

Sari Y, Sanada H, Minematsu T, et al. Vibration inhibits dete-
rioration in rat deep-tissue injury through HIF I-MMP axis.
Wound Repair Regen. 2015;23:386-393.

Wright JB, Lam K, Buret AG, Olson ME, Burrell RE. Early
healing events in a porcine model of contaminated wounds:
effects of nanocrystalline silver on matrix metalloproteinases,
cell apoptosis, and healing. Wound Repair Regen. 2002:10:
141-151.

El-Kamali HS, Ahmed AH, Mohammad AS, et al. Antibacterial
properties of essential oils from Nigella sativa seeds. Fitoterapia.
1998;69:77-78.

Liu PH, Chen D, ShiJ. Chemical constituents, biological activity
and agricultural cultivation of Aloe vera. Asian J Chem. 2013;25:
6477-6485.

Chithra P, Sajithlal GB, Chandrakasan G. Influence of aloe vera
on the healing of dermal wounds in diabetic rats. J Ethnopharma-
col 1988;59:195-201.




gel Habbats Bu Yunita

ORIGINALITY REPORT

1 3% % 13% %

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Liji Xie, Zhixun Xie, Sheng Wang, Xianwen
Deng, Zhiqgin Xie. " Study of the activation of the
PI13K/Akt pathway by the motif of A and NS
proteins of avian reovirus ", Innate Immunity,
2019

Publication

2

Yunita Sari, lwan Purnawan, Dhadhang Wahyu
Kurniawan, Eman Sutrisna. "Gel aloe vera

reduces MMP-9 in diabetic wounds", E3S Web
of Conferences, 2018

Publication

2

Fu Chen, Zhanbin Luo, Yongjun Yang, Gang-
Jun Liu, Jing Ma. "Enhancing municipal solid
waste recycling through reorganizing waste
pickers: A case study in Nanjing, China", Waste
Management & Research, 2018

Publication

1o

Kristin M. Wilcox, James K. Rowlett, lan A. Paul,
Gregory A. Ordway, William L. Woolverton. "On
the relationship between the dopamine
transporter and the reinforcing effects of local

1o



anesthetics in rhesus monkeys: practical and
theoretical concerns”, Psychopharmacology,
2000

Publication

Sari, Yunita, Takeo Minematsu, Lijuan Huang, 1 o
Hiroshi Noguchi, Taketoshi Mori, Gojiro °
Nakagami, Takashi Nagase, Makoto Oe, Junko

Sugama, Kotaro Yoshimura, and Hiromi

Sanada. "Establishment of a novel rat model for

deep tissue injury deterioration : A novel DTI

deterioration rat model", International Wound

Journal, 2013.

Publication

Mukai, Kanae, Yukari Nakajima, Tamae Urali, 1 o
Emi Komatsu, Nasruddin, Junko Sugama, and °
Toshio Nakatani. "17p-Estradiol administration

promotes delayed cutaneous wound healing in

40-week ovariectomised female mice : 173-

Estradiol promotes wound healing in 40-week

OVX mice", International Wound Journal, 2014.

Publication

Evy Sulistyoningrum, Eka Rachmani, Hanif 1 o
Baroroh, Lantip Rujito. "Annona muricata °
Leaves Extract Reduce Proliferative Indexes

And Improve Histological Changes In Rat's

Breast Cancer"”, Journal of Applied

Pharmaceutical Science, 2017

Publication




Mohammed M. Gad, Ahmad M. Al-Thobity,
Shaimaa M. Fouda, Ritva Napankangas, Aune
Raustia. "Flexural and Surface Properties of
PMMA Denture Base Material Modified with
Thymoquinone as an Antifungal Agent", Journal
of Prosthodontics, 2018

Publication

<1%

Gojiro Nakagami. "Detection of Pseudomonas
aeruginosa quorum sensing signals in an
infected ischemic wound: An experimental study
in rats”, Wound Repair and Regeneration,
01/2008

Publication

<1%

Takashi Sugimoto, Lijuan Huang, Takeo
Minematsu, Yuko Yamamoto et al. "Impaired
Aquaporin 3 Expression in Reepithelialization of
Cutaneous Wound Healing in the Diabetic Rat",
Biological Research For Nursing, 2012

Publication

<1%

Lamiaa M. Shawky, Eman A. El. Bana, Ahmed
A. Morsi. "Stem cells and metformin
synergistically promote healing in experimentally
induced cutaneous wound injury in diabetic
rats", Folia Histochemica et Cytobiologica, 2015

Publication

<1%

Adrisyanti Baruah, Manobjyoti Bordoloi, Hari
Prasanna Deka Baruah. "Aloe vera: A

<1%



multipurpose industrial crop", Industrial Crops
and Products, 2016

Publication

Gijs H.J. de Smet, Leonard F. Kroese, Anand G. <1 o
Menon, Johannes Jeekel et al. "Oxygen °
therapies and their effects on wound healing",

Wound Repair and Regeneration, 2017
Publication

M. Londahl, P. Katzman, A. Nilsson, C. <1 o
Hammarlund. "Hyperbaric Oxygen Therapy °
Facilitates Healing of Chronic Foot Ulcers in
Patients With Diabetes", Diabetes Care, 2010
Publication

A Oksanen. "Inflammation and cytokeratin 7/20 <1 o
staining of cardiac mucosa in young patients °
with and without Helicobacter pylori infection”,

Journal of Clinical Pathology, 2005
Publication
Varayu Prachayakul, Jiraporn <1 0,

Kanchanapermpoon, Chanitra Thuwajit,
Thiraphon Boonyaarunnate et al. "DNA
Methylation Markers Improve the Sensitivity of
Endoscopic Retrograde
Cholangiopancreatography-Based Brushing
Cytology in Extrahepatic Cholangiocarcinoma”,
Technology in Cancer Research & Treatment,
2017

Publication



Nadia M. Hamdy, Ragia A. Taha. "Effects of
Nigella sativa Oil and Thymoquinone on
Oxidative Stress and Neuropathy in
Streptozotocin-Induced Diabetic Rats",
Pharmacology, 2009

Publication

<1%

Md Shaifur Rahman, Rashedul Islam, Md
Masud Rana, Lucas-Sebastian Spitzhorn et al.
"Characterization of burn wound healing gel
prepared from human amniotic membrane and
Aloe vera extract", BMC Complementary and
Alternative Medicine, 2019

Publication

<1%

Younes Najafian, Zahra M. Khorasani, Mona N.

Najafi, Shokouh S. Hamedi, Marjan Mahjour,
Zohre Feyzabadi. "Efficacy of Aloe vera/
Plantago Major Gel in Diabetic Foot Ulcer: A
Randomized Double-Blind Clinical Trial",
Current Drug Discovery Technologies, 2019

Publication

<1%

Nicholas Katsilambros, Eleftherios Dounis,
Konstantinos Makrilakis, Nicholas Tentolouris,
Panagiotis Tsapogas. "Atlas of the Diabetic
Foot", Wiley, 2010

Publication

<1%

21

Abdullah AlWahbi. "Autoamputation of diabetic
toe with dry gangrene: a myth or a fact?",

<1%



Diabetes, Metabolic Syndrome and Obesity:
Targets and Therapy, 2018

Publication

Exclude quotes On Exclude matches < 8 words

Exclude bibliography On



	gel Habbats Bu Yunita
	by Dhadhang Kurniawan

	gel Habbats Bu Yunita
	ORIGINALITY REPORT
	PRIMARY SOURCES


