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BONE HEALING EFFECT OF ZIZIPHUS HONEY
ON HUMAN TOOTH EXTRACTION SOCKETS: A
RADIOGRAPHIC EVALUATION
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ABSTRACT

Background: Tooth extractions are very common in Pakistan nowadays due to various causes such as dental
caries, periodontitis, orthodontic purposes, and trauma due to accidents. The objective of the study is to
radiographically assess the effect of Ziziphus honey on bone healing of the extracted tooth sockets in humans.

Materials & Methods: The study design was a randomized controlled trial using a Simple random sampling
technique which was conducted in the Dental section of Lahore General Hospital, Lahore for the duration of 12
months from January 2020 to December 2020. A total number of 30 participants were divided randomly into an
experimental group and a control group with 15 participants in each group. The tooth extractions were done in
both groups, and Ziziphus honey was administered in the experimental group. Relative bone density (RBD) was
measured on periapical radiographs taken on days 3, 21, and 40 in both groups. The results were interpreted
with the help of Image J software®.

Results: The mean difference of 0.003, 0.091, and 0.139 in grey values of RBD was observed in the control and
experimental group on days 3, 21, and 40 respectively. A statistically significant difference was observed (p-value
<0.001) in the value of RBD at days 21 and 40 of the experimental and control groups.

Conclusion: The increased value of RBD in the experimental group suggest14s better bone healing as compared
to the control group. Therefore, Ziziphus honey is a type of honey that can be used as an adjunct to expedite the
healing of bone after the extraction of a tooth.
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INTRODUCTION

Tooth extractions are very common in Pakistan now-
adays due to various causes such as dental caries,
periodontitis, orthodontic purposes, and trauma due
to accidents.! A tooth extraction can lead to various
complications like delayed wound healing and
post-operative bleeding which can lead to improper
bone healing.? In almost 89% of healthy individuals
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undergoing tooth extractions, uneventful healing of
the extraction sockets has been observed whereas
the rest of 11% had some kind of complications.® In
normally healed extraction wounds, there is gradual
migration of advanced tissues into the wound till
the extraction socket is occupied two-thirds by the
cancellous bone.*

If an alveolar socket does not follow the normal
bone healing pattern, the newly formed connective
tissue replaces the granulation tissue and results in
fibrous healing instead of normal bone formation.s
which is not a suitable site for Dental implants.® The
quality and volume of bone have a significant effect
on implant therapy after tooth extraction.” The pattern
of the bone healing of an alveolar socket after tooth
extractions determines the ridge volume and density
which are crucial for an implant placement.® The lack
of ideal bone thickness and density can lead to the
poor stability of an implant. &
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Bone healing effect of Ziziphus honey on human tooth extraction sockets: a radiographic evaluation.

Ziziphus Honey also known as Sidr honey comes
from Ziziphus trees. ® This type of honey is known to
have the highest amount of minerals present in it as
compared to the different types of honey."® In multiple
studies, the positive effects of Ziziphus honey on
tooth sockets have been noted." In a study on chil-
dren between the ages of 4 to 9 years, Ziziphus honey
application after tooth extraction decreased the size
of the extraction wound and accelerated the healing
process.'? Ziziphus honey has been used in the
management of alveolar osteitis where a significant
reduction in inflammation, hyperemia, and swelling
was observed. In an animal study, Ziziphus honey
was injected into the alveolar sockets after tooth
extraction, and better bone quality was observed.
Therefore, Ziziphus honey can improve the healing
quality of the bone of the extracted tooth sockets.

An intervention is always required to achieve a better
quality of bone after tooth extractions. The present
study was designed to evaluate the effect of Ziziphus
honey on bone healing of extracted tooth sockets. It
can help expedite the bone healing of alveolar sock-
ets after tooth extractions. This intervention can help
to achieve a better quality of bone for future implant
placement and fixed or removable prostheses.

MATERIAL AND METHODS:

It was a randomized controlled trial using a random
sampling technique. The study has been registered
with the universal website ‘clinicaltrials.gov’ with
ID: NCT05025306. The study was conducted at the
Dental section of Lahore General Hospital for a du-
ration of one year, from January 2020 to December
2020. The total size of the sample was 30 was used
calculated through Rao Soft calculator.

Ziziphus honey used in this study was attained from
colonies of Apis Mellifera found at the Honey Bee Re-
search Centre at the University of Punjab in Lahore.
The procedure was started with the tooth extractions
done in both control and experimental groups.

The study was started after taking approval by the
Ethical Review Board of the Post Graduate Medical
Institute (PGMI), Lahore. The informed consent was
taken from all the participants. The participants were
included who were otherwise healthy, male or female
with an adult age of 18 years and above who needed
extraction of the permanent mandibular or maxillary
molars. Those participants with a history of chemo-
therapy, radiotherapy, or any debilitating disease
like diabetes or hypertension and participants on
steroids, oral contraceptives, antibiotics, or NSAIDs
were omitted from the study.

A total number of 30 participants were divided ran-
domly into two equal groups, the control and exper-
imental groups. There were 15 participants in each
group. After tooth extractions in the experimental
group about 100 mg/kg/BW * of Ziziphus honey was
injected into the extraction socket using a syringe

and a cotton gauze was used to secure the tooth
socket. In the control group, no intervention was
done after tooth extraction.

The participants were asked to retain the cotton
gauze in place for at least 30 minutes after tooth ex-
tractions and they were asked to prevent spitting or
eating or drinking during this duration. An analgesic,
Paracetamol (1000 mg) was prescribed for pain relief.
Postoperative antibiotics were not prescribed as they
could interfere with bone healing.

The periapical radiographs were taken successfully
on days 3, 21, and 40 during follow-up visits in con-
trol and experimental groups after tooth extraction.
Images of the periapical radiographs were entered
into ImageJ® software.

The paralleling technique was used to record the
digital periapical radiographs for which an extension
cone paralleling film holder was used for the posterior
teeth (first and second molars). A digital radiographic
system was used by Digora ®.

The Mean grey values were determined for each tooth
socket and the surrounding bone with the help of
Imaged® software. Relative bone density (RBD) was
calculated by using the following formula:*“itis not clear
whether the development of femoral cortical bone can
be quantitatively evaluated according to a diet with
inadequate magnesium supplementation. Therefore,
we used a micro computed tomography (CT

RBD = (Mean grey scale value of bone defect)/
(Mean grey scale value of surrounding bone)

The RBD value of 1 specifies that the region of bone
defect and surrounding alveolar bone have the same
value of density of bone. '°

For data analysis, Graph Pad Prism 8 was used.
RBD was presented in the form of numerical data as
descriptive statistics in the form of graphs and tables.
An unpaired T-test was applied to find the signifi-
cance of the results in both study groups. The value
of p <0.05 was considered statistically significant.

RESULTS

The study involved 30 participants, comprising 16
females and 14 males. Mean grey values of RBD
in the control and experimental groups were 0.63
+ 0.035, 0.72 = 0.019, and 0.82 = 0.022 in the
control group and 0.63 = 0.026, 0.81 = 0.018, and
0.96 + 0.051 in the experimental group at day 3, 21
and 40 respectively as shown in Table 1. The mean
difference of 0.003, 0.091, and 0.139 in grey values
of RBD was observed in control and experimental
groups on days 3, 21, and 40 respectively.

An unpaired t-test was applied to test the significance
of the data and the p-value of < 0.05 was considered
statistically significant. There was a statistically signif-
icant difference (p-value <0.0001) in the RBD of an
alveolar socket when compared between days 3, 21
and 40 after tooth extraction. As shown in Graph 1.
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Table: 1 Comparison of RBD on different days in the experimental and control groups.

Relative bone density (RBD) %
Groups Day 3 Day 21 Day 40
Mean = SD Mean + SD Mean = SD
Control Group 0.63+0.035 0.72+0.019 0.82+0.022
Experimental Group 0.63+0.026 0.81+0.018 0.96+0.051
Mean difference 0.003 0.091 0.139
p-value 0.7740 < 0.0001 < 0.0001

*p-value < 0.05 is considered statistically significant.

Figure 1: (a) At day 3, (b) at day 21, and (c) at day 40 after tooth extraction in control group (The yellow
marked area showing the extracted tooth socket healing

Figure 2: (a) At day 3, (b) at day 21, and (c) at day 40 after tooth extraction in the Experimental group
(The yellow marked area showing the extracted tooth socket healing)

Graph 1: Mean difference (mean = SE) in values of RBD in Experimental and Control groups (n=30)
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The difference in quality of bone formation can be
easily observed at extraction sites on periapical
radiographs in Figure 1 and Figure 2 showing that
the bone formed in the experimental group was
denser and more radiopaque at days 21 and 40 of
tooth extraction.

DISCUSSION

Due to a lack of oral hygiene measures and increas-
ing health problems, the number of patients undergo-
ing tooth extractions have been increased. ¢ A good
quality of bone along with sufficient ridge volume is
needed after tooth extraction for implant placement
as well as for conventional tooth prosthesis.'” To get
a better quality and volume of the alveolar bone after
extraction socket healing, an intervention is always
required.'®

In this study, the difference in the quality of bone
formation at extraction sites was observed. In the
experimental group, the bone formed was more ra-
diopaque in comparison to the control group. In an
animal study, the rate of bone trabeculae formation
was increased at the extraction sockets after one
month of tooth extractions by the use of Ziziphus
honey."® Our results also corroborate with this study
where better density of bone was observed radio-
graphically in the experimental group with the use
of Ziziphus honey.

In the present study, most of the bone formation was
also observed after one month of tooth extractions.
In a similar study on radiographic evaluation, bone
formation in an alveolar socket was observed during
the first month of tooth extraction.® Also, in another
study, a large number of hyperdense areas with thick
bone trabeculae were observed after one month of
tooth extraction '°

There are many possible mechanisms through which
the Ziziphus honey could accelerate the rate of bone
formation. Ziziphus honey has hydrogen peroxide
(H,0,) presentin it which can regulate the expression
of many growth factors so it could directly induce
the bone markers and increase the bone formation
activity.?° The local nutrition of the wound site can
be improved by Ziziphus honey as it contains a high
quantity of sugars.?' Ziziphus honey has a low pH
which can provide an ideal environment for bone
function.?? The thick viscosity of Ziziphus honey can
form a barrier over the wounds preventing infection
which can contribute to better bone healing.?

RBD measurement by using ImageJ® software is a
technique used to gauge the healing process of bone
by measuring the mean grey values on radiographs
in the advancement of bone healing? This software
has been used extensively in medical image analysis
and quantitative measurements of results. Moreover,
the software is free of charge, easy to use, and a
practical way to assess bone healing in a branch of
maxillofacial surgery.?®

CONCLUSION

Ziziphus honey can help achieve better quality of
bone of an alveolar socket after tooth extraction.
The Relative bone density (RBD) was increased
which showed better quality of newly formed bone
in extracted tooth sockets.

Limitations of study: The current study compris-
es of very small sample size. A large sample size
should be used to calculate the outcomes of Ziziphus
honey after tooth extractions. Moreover, the effect
of Ziziphus honey in patients with bone diseases
like osteoporosis and osteopetrosis should also be
observed. Other variables of bone healing like bone
markers should also be assessed for validation of
the use of Ziziphus honey for bone healing of the
extracted sockets.

Future Prospects of the Study: This study can be
useful in the future to improve the quality of bone
formation at tooth extraction sites which is crucial
for a successful implant placement.

REFERENCES

1. Ullah MA, Islam SU, Hussain F IM. Factors causing
tooth extraction among patients visiting DHQ hos-
pitals DIR Lower and Chitral KPK Pakistan. JWMIPT.
2022;2(2):28-31. Available from: https://www.jwmipt.
org.pk/index.php/JWMIPT/article/view/44/25

2. Fathima T, Santhosh Kumar MP. Evaluation of quality
of life following dental extraction. J Adv Pharm Technol
Res. 2022;13(5):102-7. https://doi.org/10.4103/japtr.
japtr_361_22

3. Sridhar M, Tiwari RV, Painam R, Somuri AV, Thumpala
VK. Factors influencing dental extraction. J Oral Med
Oral Surg Oral Pathol Oral Radiol. 2017;3(4):187-9.
https://doi.org/10.18231/2395-6194.2017.0045

4, Daigo Y, Daigo E, Fukuoka H, Fukuoka N, Ishikawa
M, Takahashi K. Wound healing and cell dynamics
including mesenchymal and dental pulp stem cells in-
duced by photobiomodulation therapy: An example of
socket-preserving effects after tooth extraction in rats
and a literature review. Int J Mol Sci. 2020;21(18):1-16.
https://doi.org/10.3390/ijms21186850

5. Uchiyama Y, Sumi T, Marutani K, et al. Neurofibro-
matosis type 1 in the mandible. Ann Maxillofac
Surg. 2018;8(1):121-3. https://doi.org/10.4103/ams.
ams_135_17

6. Gomes P de S, Daugela P, Poskevicius L, Mariano
L, Fernandes MH. Molecular and cellular aspects of
socket healing in the absence and presence of graft
materials and autologous platelet concentrates: A
focused review. J Oral Maxillofac Res. 2019;10(3):1-18.
https://doi.org/10.5037/jomr.2019.10302

7. Rues S, Schmitter M, Kappel S, Sonntag R, Kretzer JP,
Nadorf J. Effect of bone quality and quantity on the pri-
mary stability of dental implants in a simulated bicorti-
cal placement. Clin Oral Investig. 2021;25(3):1265-72.
https://doi.org/10.1007/s00784-020-03432-z

8. Di Stefano DA, Arosio P, Cappare P, Barbon S, Gherlone
EF. Stability of dental implants and thickness of cortical
bone: Clinical research and future perspectives. A

Gomal Journal of Medical Sciences October-December 2024, Vol. 22, No. 4 317


https://www.jwmipt.org.pk/index.php/JWMIPT/article/view/44/25
https://www.jwmipt.org.pk/index.php/JWMIPT/article/view/44/25
https://doi.org/10.4103/japtr.japtr_361_22
https://doi.org/10.4103/japtr.japtr_361_22
https://doi.org/10.18231/2395-6194.2017.0045
https://doi.org/10.3390/ijms21186850
https://doi.org/10.4103/ams.ams_135_17
https://doi.org/10.4103/ams.ams_135_17
https://doi.org/10.5037/jomr.2019.10302
https://doi.org/10.1007/s00784-020-03432-z

Momina Khalid, et al.

10.

11.

12.

13.

14.

15.

16.

17.

systematic review. Materials (Basel). 2021;14(23):1-
21. https://doi.org/10.3390/ma14237183

Hegazi AG, Al Guthami FM, Ramadan MFA, Al Geth-
ami AFM, Craig AM, Serrano S. Characterization of
Sidr (Ziziphus spp.) honey from different geograph-
ical origins. Appl Sci. 2022;12(18):1-11. https://doi.
org/10.3390/app12189295

Ekhtelat M, Ravaji K, Parvari M. Effect of Iranian
Ziziphus honey on growth of some foodborne patho-
gens. J Nat Sci Biol Med. 2016;7(1):54-7. https://doi.
org/10.4103/0976-9668.175069

Khan ZA, Prabhu N, Ahmed N, et al. A comparative
study to evaluate the effect of honey and zinc oxide
eugenol dressing for the treatment of dry socket: A
double-blind randomized controlled trial. Appl Sci.
2022;12(1):1-9. https://doi.org/10.3390/app12010006

Wijaya B. Benefits of honey extract against wound
healing. Eureka Herba Indones. 2021;3(2):169-73.
https://doi.org/10.37275/ehi.v3i2.51

llyas MS, Fahim A, Awan U, et al. Effect of honey on
healing of extracted tooth socket of albino Wistar rats.
Int Med J. 2015;22(5):422-5.

Tu SJ, Wang SP, Cheng FC, Chen YJ. Extraction of
gray-scale intensity distributions from micro-com-
puted tomography imaging for femoral cortical
bone differentiation between low-magnesium and
normal diets in a laboratory mouse model. Sci Rep.
2019;9(1):1-11. https://doi.org/10.1038/s41598-019-
44610-8

M G. Evaluation of ImagedJ for relative bone den-
sity measurement and clinical application. J Oral
Heal Craniofacial Sci. 2016;1(1):12-21. https://doi.
org/10.29328/journal.johcs.1001002

Duangthip D, Chu CH. Challenges in oral hygiene
and oral health policy. Front Oral Heal. 2020;1:1-4.
https://doi.org/10.3389/froh.2020.575428

Mittal Y, Jindal G, Garg S. Bone manipulation proce-

dures in dental implants. Indian J Dent. 2016;7(2):86.
https://doi.org/10.4103/0975-962X.184650

18.

19.

20.

21.

22.

23.

24.

25.

Elayah SA, Younis H, Cui H, et al. Alveolar ridge pres-
ervation in post-extraction sockets using concentrated
growth factors: A split-mouth, randomized, controlled
clinical trial. Front Endocrinol (Lausanne). 2023;14:1-9.
https://doi.org/10.3389/fendo.2023.1163696

Vieira AE, Repeke CE, De Barros Ferreira S, et al. In-
tramembranous bone healing process subsequent to
tooth extraction in mice: Micro-computed tomography,
histomorphometric, and molecular characterization.
PLoS One. 2015;10(5):1-22. https://doi.org/10.1371/
journal.pone.0128021

Kamaruzzaman MA, Chin KY, Mohd Ramli ES. A review
of potential beneficial effects of honey on bone health.
Evid Based Complement Alternat Med. 2019;2019:1-
11. https://doi.org/10.1155/2019/8543618

Martinotti S, Ranzato E. Honey, wound repair, and
regenerative medicine. J Funct Biomater. 2018;9(2):1-
12. https://doi.org/10.3390/jfb9020034

Arango-Ospina M, Lasch K, Weidinger J, Boccac-
cini AR. Manuka honey and zein coatings impart
bioactive glass bone tissue scaffolds antibacterial
properties and superior mechanical properties.
Front Mater. 2021;7:1-12. https://doi.org/10.3389/
fmats.2020.610889

Ahmed ASAA, Eltregy S, Kandil MI. Honey dressing:
A missed way for orthopedic wound care. Int Orthop.
2022;46(11):2483-91. https://doi.org/10.1007/s00264-
022-05540-9

Cesur E, Bayrak S, Kursun-Gakmak ES, Arslan C,
Kokl A, Orhan K. Evaluating the effects of functional
orthodontic treatment on mandibular osseous struc-
ture using fractal dimension analysis of dental pan-
oramic radiographs. Angle Orthod. 2020;90(6):783-93.
https://doi.org/10.2319/012020-39.1

Schroeder AB, Dobson ETA, Rueden CT, Tomancak
P, Jug F, Eliceiri KW. The ImagedJ ecosystem: Open-
source software for image visualization, processing,
and analysis. Protein Sci. 2021;30(1):234-49. https://
doi.org/10.1002/pro.3993

CONFLICT OF INTEREST
Authors declare no conflict of interest.
GRANT SUPPORT AND FINANCIAL DISCLOSURE
None declared.

AUTHORS’ CONTRIBUTION
The following authors have made substantial contributions to the manuscript as under:
MK, AM
MK, AM, FI, OA, MMR, UMW
MK, AM, FI, OA, MMR, UMW

All the authors agree to be accountable for all aspects of the work in ensuring that questions related to
the accuracy or integrity of any part of the work are appropriately investigated and resolved.

Conception or Design:
Acquisition, Analysis or Interpretation of Data:
Manuscript Writing & Approval:

Copyright © 2024. Momina Khalid, et al. This is an Open Access article distributed under the terms
of the Creative Commons Attribution-NonCommercial 4.0 International License, which permits unre-
stricted use, distribution & reproduction in any medium provided that original work is cited properly.

Gomal Journal of Medical Sciences October-December 2024, Vol. 22, No. 4 318


https://doi.org/10.3390/ma14237183
https://doi.org/10.3390/app12189295
https://doi.org/10.3390/app12189295
https://doi.org/10.4103/0976-9668.175069
https://doi.org/10.4103/0976-9668.175069
https://doi.org/10.3390/app12010006
https://doi.org/10.37275/ehi.v3i2.51
https://doi.org/10.1038/s41598-019-44610-8
https://doi.org/10.1038/s41598-019-44610-8
https://doi.org/10.29328/journal.johcs.1001002
https://doi.org/10.29328/journal.johcs.1001002
https://doi.org/10.3389/froh.2020.575428
https://doi.org/10.4103/0975-962X.184650
https://doi.org/10.3389/fendo.2023.1163696
https://doi.org/10.1371/journal.pone.0128021
https://doi.org/10.1371/journal.pone.0128021
https://doi.org/10.1155/2019/8543618
https://doi.org/10.3390/jfb9020034
https://doi.org/10.3389/fmats.2020.610889
https://doi.org/10.3389/fmats.2020.610889
https://doi.org/10.1007/s00264-022-05540-9
https://doi.org/10.1007/s00264-022-05540-9
https://doi.org/10.2319/012020-39.1
https://doi.org/10.1002/pro.3993
https://doi.org/10.1002/pro.3993

	_GoBack
	_Hlk118189808
	_Hlk118192191
	_Hlk118192610

