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Abstract

Background: Aloe Vera contains many inorganic electrolytes like iron, potassium,
chromium, copper, sodium, calcium, and zinc that are vital parts that induced the wound
healing process as a result of the ability to prevent injury to the epithelium and promote
healing of injured tissues. It improves healing by increasing the blood supply and oxygen to
the area of injury tissue.

Objective: To evaluate the anti-inflammatory effect of Aloe Vera on wound healing in rats
with full thickness flap and insertion of Aloe vera gel at the site of injury throughout analysis
of the activity level of serum interleukin-1beta (IL-1p).

Patients and Methods: Fifty five male rats were randomly divided into three groups: A-
Aloe vera gel (25 rats), subdivided into (5) subgroups as a test group, B- Chlorhexidine gel
(25 rats) was also subdivided randomly into (5) subgroups as a test group. Each subgroup
(5rats) was exposed to surgery and filled with (AV) and CHX gel in both. C-non-surgical
control group (5 rats) to obtain baseline data. A sulcular full thickness flap incision was
carried out between the two maxillary central incisors. Blood samples for immunological
studies were collected by cardiac puncture, at times (3, 5, 7, 10, and14 days) for estimation
of serum (IL-1pB) levels using Indirect ELISA Technique in all groups.

Results: A highly significant decrease of serum IL-1p in rat group (A) within 3 and 5days post-
surgery, then the concentration of this cytokine started to increase on 7,10and 14days post-
surgery, which is statistically non significantly affect with the control group (C), where it
reaches the level of the control level before surgery.

Conclusion: Aloe vera shows anti-inflammatory effects by decreasing the inflammation of
periodontal tissue post-surgery which could accelerate healing based on a significant
increase in the level of serum (IL-1P), reaching the control level before surgery at 14days,
post-surgery that indicated positive results of this study.
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Introduction

Aloe vera has traditionally been used to
treat radiodermatitis, frostbite, psoriasis, and
genital herpes infection[1].Anti-
inflammatory,  antibacterial, antioxidant,
antiviral, and antifungal properties are among
its pharmacological behavior[2].The anti-
inflammatory,  antibacterial, antioxidant,
immune-boosting, and hypoglycemic
properties of Aloe vera gel have been studied
in vitro and in vivo[3].Aloe vera (AV) is a
cactus-like perennial succulent from the
Liliaceae family that is usually grown in
tropical climates. (4.).It is one of the earliest
medical agents that has been used to treat
wounds[5].Since AV has an anti-
inflammatory function, it may be used to
treat: gingivitis, periodontitis [6], skin wound
[7], first to second degree burns[8] and a
variety of other conditions. The use of (AV)
as a topical agent has been shown to have a
promising effect on wound healing[6]. A
powerful healing effect of aloe vera gel was
demonstrated in many research in the
treatment of denture stomatitis, recurrent
aphthous ulcers, oral lichen planus, cracked
and split corners of the mouth throughout
inhibition of the growth of Candida albicans,
[9] in the oral cavity, in another study has
been wused in root canal treatment as a
sedative dressing and lubrication during
biomechanical preparation, this study
supported by another study of the same
author[9]. AV is used as a folk or traditional
remedy for a variety of conditions; including
diabetes, asthma, epilepsy and osteoarthritis,
and also used topically for osteoarthritis,
burns, sunburns and psoriasis[10].Many
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authors concluded that AV conducted that
pain relieve and accelerate healing post
periodontal flap surgery, by having good
antiseptic and anti-inflammatory effect for
treatment of gingivitis and periodontitis
successfully, by reducing bleeding, control
inflammation and stop the swelling of the
gingival [11].Proteins, minerals, sugars, and
vitamins are active ingredients found in aloe
vera leaf extracts, considered as immunity
regulator[12].Chlorhexidine is considered a
gold standard in plaque removal, but side
effects including tooth and tongue staining,
altered taste sensitivity, and increased
calculus formation make it difficult to use for
extended periods of time. As a result, a
naturally occurring, indigenous, and oral
hygiene aid is needed. Aloe vera powder may
be one of these remedies. It starts out as a
269-amino-acid-residue cytosolic precursor
protein (pro-IL-1). The enzyme caspase 1
(IL-1 conversion enzyme, ICE) performs
intracellular proteolysis to produce the active
form of IL-1 with 153 amino acid residues,
which is then released into the extracellular
space [13]. Interleukins (ILs) are a type of
cytokine with a wide range of immunological
functions, including cell proliferation,
migration, development, and differentiation.
Interleukins may be pro- or anti-
inflammatory, and some of them function as
chemokines or chemoattractants for other
cells[14].

No research has looked at the relationship
between aloe vera gel periodontal surgery
and blood levels of a wide variety of
cytokines measured by ELISA in patients.
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Periodontal inflammation and destruction
may have a prognostic impact on the
prevalence of potential events in these
patients, according to these reports. Since AV
has an anti-inflammatory function, it may be
used to treat: gingivitis, periodontitis[6], skin
wound, [7] first to second degree burns, [8]
and a variety of other conditions. The use of
AV as a topical agent has been shown to have
a promising effect on wound healing[8]. In
order to examine serum pro-inflammatory
cytokine concentrations (IL-1B) in rats with
periodontal flap surgery after insertion of
Aloe vera gel and chlorhexidine gel at the
site of injury and their effect on wound
healing progression, this research was carried
out.

Patients and Methods
settings and duration

The control study was conducted at Hawler
Medical University, Medical research center,
College of Dentistry; The animals were kept
in animal's house in the College of
Medicine/Hawler Medical College for the
period of June 2017 to November 2017.
Chemicals and Reagents

Rat IL-1B ELISA kit for estimation of
serum interleukin-lbeta (IL-1p), KOMA
BIOTECH INC.USA Aloe Vera's mature,
safe and fresh 98% (gel) Chlorhexidine 2%
(Periocare) gel (Kin company-Spanish).
Animals, Experimental studies and
sampling

Fifty five male rats were used in this study
with a body weight range of 150-200g.
Before the trial, all of the animals were
primed for one week at room temperature
with a normal photoperiod. The duration of
the experiment was 8weeks.
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Animals grouping

Fifty five rats were used for this study.
These (55) rats have been split arbitrarily into
three different classes:
A- aloe vera gel was inserted into the
performed surgical site test group, which
consisted of (25) rats, B- chlorhexidine gel
inserted into the surgical site test group,
which consisted of (25) rats, and C- non-
surgical group which consisted of (5) rats),
each group subdivided randomly into (5)
subgroups. Each subgroup (5 rats). The
surgical flap was carried out at the maxillary
right and left central incisors. Before the
surgery, the rats were weighed and
anesthetized. Blood samples were collected
by cardiac puncture, and the serum was
prepared through centrifuging at 3000 rpm
for 10 min and was stored at (-20 °C) until
time for immunological studies after specific
time intervals of (3, 5, 7, 10, and 14days), of
AV gel and CHX gel inserted into the
surgical site. Subgrouping post-surgery (Al,
A2, A3, A4, and A5), (B1, B2, B3, B4 and
B5) of AV and CHX gel respectively.
Surgical procedure

A sulcular full thickness flap incision was
carried out at the marginal gingival deep into
the gingival sulcus and extends between the
two maxillary right and left central incisors.
This was carried out by using a scalpel blade
No.15. The flap was reflected by the
periosteal elevator. The surgical site was
filled with aloe vera gel of 98% and
considered as an experimental group. The
surgical  incision  was  filled  with
chlorhexidine gel 2% as a control group, and
as a normal group, no surgical procedure was
performed. The incision was sutured by one
stitch with (4/0) black silk for a week.




Amal Hanna Aziz

saM

Evaluation The Anti-Inflammatory Effect of Prepared Aloe Vera Gel in Sulcular Full Thickness Flap Induced in Rats Model

Aloe Vera gel Preparation

The mature, stable and fresh aloe vera was
washed in flowing tap water, rinsed with
sterile distilling water and lengthwise
dissected, the colorless parenchymal tissue
was removed with a sterile knife and
extracted in a disposable syringe for insertion
into the surgical site.
Assessment of Immunological Parameters

Serum (IL-1PB) levels in rat group with
insertion of aloe vera gel inside crevicular
full thickness flap, Serum cytokine (IL-1pB)
levels in rat with insertion of chlorhexidine
gel inside the sulcular full thickness flap and
control nonsurgical group were estimated
using Indirect ELISA technology.
Statistical analysis

SPSS version 22 was used to interpret the
collected data. Mean, Standard deviation, and
Tables are examples of descriptive statistics.
Inferential statistics include: F-test and T-
test. Results were considered non-significant
if P value > 0.05, significant if P value <
0.05, and highly significant if P value <
0.000.

Results
Serum interleukein-1beta (IL-1p)

The descriptive statistics for mean and
standard deviation (SD) are shown in Table
(1) of the serum concentration of (IL-1pB)
within one test surgical group with insertion
of aloe vera and CHX gel (group A and B) at
a different time intervals. The mean value of
serum (IL-1B), indicated a statistically
significant  difference  between(Al and
Ad),respectively, (A2 and A3) in group A,
while the mean value is a highly significant
difference between Al and A5 respectively,
(A2 and A4), (A2 and A5).

CHX shows the descriptive statistics for M
and (xSD) of the serum concentration of (IL-
1B) concentration within one test surgical
group with insertion of CHX gel (group B) at
a different time intervals. The mean value of
serum(IL-1B), revealed a statistically
significant difference between (Bl and B5),
and respectively, (B3 and B5), and in group
B, while the mean value is non-significant
between all remaining groups.

Table (1): Comparison between the mean and standard deviation (xSD) of serum (IL-1B) concentration
within sub groups of the Aloe vera and CHX gel

grEitps Time/days NF?étgf ri?e;ir?plglq_/rélls) De\?;[:fion ('”‘E;‘Eee”s"gm) P-Value Si.
O e e e e e - R A
ST e e 1 e R KA
T e e e e e P KA R
ST e e e e B A A
I e e e et S R
o e e Tt e [ |
AV Al 5 2.524 4.088 -6.260 0.000 (HS)
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A5 5 16.944 3.134
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CHX gg g géjg gz;g 0.239 0.817 (NS)
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S e - e - A
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O e e T PR A R
oo o e o T o |

Table (2) shows the descriptive statistics
for mean (£SD) of the serum concentration of
(IL-1B) concentration in two test surgical
groups with insertion of aloe vera gel (group
A) and CHX gel (group B) at a different time

intervals. The results indicated that, a serum
IL-1B statistically non-significant difference
in all-time intervals in both (A and B) rat
groups except at day 10, there is significant
difference between A4 and B4 respectively.

Table (2): The mean and standard deviation of serum interleukein-1beta (IL-1f) concentration in 2
surgical groups with 98% aloe vera gel and 2% chlorhexidine gel at maxillary anterior region in

different time interval

Time/days gz)it;s ’r\é?s. r?]i::]nzr:;r:]% (xSD) (In(}e-geensdgm) P-Value Sig*
° i : > 170 305t 0.152 0883 | (NS)
° 5 : 350 it 0,982 0.355 (NS)
7 B s | eee [ s | 2% | 0% | 09
10 o 1 i Bl B
- gg : ﬁ?gg Zgg 1.534 0.164 (NS)
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Table (3) shows the descriptive statistics for
M and (£SD) of the serum concentration of
(IL-1P) concentration in control non-surgical
rats and two test surgical groups with
insertion of 98% aloe vera gel and CHX. The
results indicated that, serumlIL-1B highly
decrease significantly in rat group A with
aloe vera gel inserted into the surgical site,

se

3days and 5days post-surgery (group Al and
A2), then the concentration of this cytokine
started to increase reaching on 7days, 10days
and 14days, after surgery (group A3, A4 and
Ab), which is statistically non significantly
affect with the control non-surgical group
(group C) where it reaches the level of the
control group before surgery.

Table (3): The mean and standard deviation of serum interleukein-1beta (IL-1p) concentration in
control non-surgical group and surgical group with aloe vera gel at maxillary anterior region in different
time intervals

3 '?21 : 124;5725'4 gggg -3.399 | 0.009 (HS)
° '?:2 : 12?71152, é:;gé -4.088 | 0.003 | (HS)
AN - 7 il Bl B
W e | eso| 0% | 0578 | 09
- e a0 ] 0% |05 | @9

Table (4) Shows the descriptive statistics for
mean (xSD) of serumlL-1pB concentration in
a control rat (group C) and surgical groups
with CHX gel (group B) in a different time
intervals. The results showed that CHX gel
have highly decreased significantly in serum
IL-1B concentration on day 3 (B1), then
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significantly decrease on day5 (B2), day 7
(B3) and day10 (B4) after surgery, at the last
on day 14 (B5) serum concentration of this
cytokine started to statistically non-
significant increase without reaching the
concentration of the control group (group C).
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Table (4): The mean and standard deviation of serum interleukein-1beta (IL-1B) concentration in
control nonsurgical group and surgical group with CHX gel at maxillary anterior region at different time

intervals

Time/ Rats | No.of | Serum IL-1B t-test -

days groups | rats | mean (pg/ml) (SD) | qnepenceny | P-Value | Sig
B1 5 2.178 3.056

3 -3.714 0.006 (HS)
Cc 5 14.714 6.900
B2 5 4.236 5.815

5 -2.596 0.032 (S)
Cc 5 14.714 6.900
B3 5 3.546 2.822

7 -3.350 0.010 (S)
Cc 5 14.714 6.900
B4 5 5.688 2.918

10 -2.694 0.027 (S)
Cc 5 14.714 6.900
B5 5 11.760 6.878

14 -0.678 | 0517 | (NS)
Cc 5 14.714 6.900

Discussion which concluded that injury and trauma-

Regarding surgical procedure performed in
the periodontium of test group in rats,
through using of a sharp blade to make the
incision and then flap reflection by periosteal
elevator. All steps involving in performing
this procedure will consider as traumatic
injury that induced to the periodontium and
results in inflammation of the gingival tissue
and cause destructions of collagen fibers of
the periodontal ligament, the epithelial tissue
and underlying connective cells become
damaged, resulting in a collection of edema
and fluid, swelling, increased cellular damage
in the soft tissues of the periodontium and
inflamed gingival tissues. This surgical
technique is similar to that done in dogs by
many authors in order to study the activity
level of some serum enzymes during healing
of the incision[15-17].These results are also
in agreement with other studies [18-21]
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induced in the brain of rats resulting in an
inflammation of the tissue will change the
activity level of some serum cytokines IL-1B,
IL-6 and TNF-a, in this study we concluded
that inflammation will start at 3, 5,7 days
after surgery and destruction of periodontium
and cells , then the inflammation will subside
at the end of experiment 10,14 days post-
treatment due to anti-inflammatory effect of
using of (AV and CHX) gel into a
periodontal flap by reducing the
inflammation of the periodontium after
14days post-surgery where the activity level
of IL-1p in test group returns back to that in
control level, where reaching the healing of
injured tissue. This study agreement with the
result of much research conducted on the
healing effect of AV results [22, 23] from its
ability to prevent injury to the gingival
epithelium and promote healing and repair of
injured tissues post-surgical flap [24] .Wound
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healing improves by increasing the blood
supply to the surgical site [25].

We found in all of the serum samples that
there was a significant increase in IL-1B
level from the control (non-surgical) group to
(14days after surgery). Our findings are in
agreement with those of [26]. Plant sterols
used in aloe vera are potent anti-
inflammatory agents. The wound did not
show notable signs of inflammation and this
as a result of the anti -inflammatory effects of
Aloe vera[27]. This is also in agreement
with[28],who indicated that Aloe vera can
reduce edema by inhibiting the inflammatory
response, not only by lowering the level of
pro-inflammatory cytokines, but also by
lowering leukocyte adhesion and penetration
in the area of a wound or injury. There was
an abundance of blood vessels at the dermal-
epidermal junction of the experimental
animals and this suggests that Aloe vera
plays a role in increased proliferation of
blood vessels to the site of wound repair, to
increase the vascularity to that region and
also promote rapid healing.

This is similar to the research study
conducted by [29] who discovered that Aloe
vera increases neovascularization to the
newly healed area[30] also reported that
dermal dosage of Aloe vera mucilage on
wound areas accelerated wound healing,
contraction and thrombosis. Aloe vera was
also shown to increase angiogenesis as well
as granulated tissue and also better collagen
rearrangement.

The result of [31], revealed that oral aloe
vera gel extract has an antioxidative effect, as
evidenced by a significant increase in serum
nitric oxide and overall antioxidant ability.
Aloe vera gel extract often produced
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naturally occurring antioxidant components
such as complete phenols, flavonoids,
vitamin C, and vitamin E, according to the
findings. These antioxidant components are
thought to be  significant endogenous
protection against oxidative cell and tissue
damage since they specifically scavenge
reactive oxidants [31]. Aloe vera gel contains
Cr, Zn, and Mn, according to the study. In
addition [32, 33] concluded properties and
chemical composition of aloe vera. Inorganic
compounds like Zn, Cr, and Mn, as well as
vitamins like E and C, are used in aloe vera
gel extract. Aloe vera is a unique plant
known to man, used throughout history for
treating ulcers, dermatitis, burns, protection
of gastric mucosa, also use as an anti-
inflammatory and antimicrobial agent [34].
Conclusions

In full-thickness surgical periodontal flap
with insertion of aloe vera gel, aloe vera
shows beneficial anti-inflammatory and anti-
oxidant effects by reducing the inflammation
significantly ~ providing  which  could
accelerate healing and might base on the
significantly increased level of serum (IL-1R)
reaching the level of the control group at 14
days, after surgery with the promising
findings.
Recommendations
1-Further studies are needed for investigating
the histopathological features of using Aloe
Vera extract as sub gingival irrigation in the
treatment of surgically created bone defects
in area of the maxilla or the mandible in
experimental animals.
2- There are several unknown parameters in
the field of wound healing by using Aloe
Vera extract as a mouthwash; including its
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effect on salivary components, biological and
immunological features.
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